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Abstract 
 
Despite many years of promotion of safe sex practices, men who have sex with men 
continue to be vastly over-represented in new HIV diagnoses and infection rates 
continue (Sullivan et al., 2009). This has been attributed to a reduction in condom 
use associated with the reduced disease burden and reduced infectivity resulting 
from antiretroviral therapy uptake. Theories of health behaviour may assist in 
understanding the processes involved in condom use among MSM. The aims of this 
study are to test the utility of the Theory of Planned Behaviour (TPB; Ajzen, 1991) in 
explaining condom use among MSM, and the utility of an implementation intentions 
intervention in increasing condom use. These aims were achieved through the 
following phases; demonstration of the utility of the TPB as a predictive model of 
condom use among MSM based on a meta-analytic review of the literature; the 
conduct of a cross-sectional online study to assess the TPB construct associations 
when assessing condom preparatory, and use behaviours among MSM; and the 
conduct of an implementation intentions intervention which was assessed over a 
three month period. The meta-analysis revealed moderate to strong effect sizes 
between all purported TPB construct relationships, indicating that it is an appropriate 
model. 56The cross sectional study (N=81) found that the TPB was able to explain a 
intention and behaviour for a number of condom behaviours, in particular condom 
use, but was subject to low power. The intervention study (N=28) was also 
underpowered, and interaction effects of time and condition on condom use and 
main effects of time and condition on condom use were non-significant. The findings 
of all three studies are discussed in terms of implications for research and theory, 
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and in particular, the need for further predictive and experimental TPB studies 
among MSM.  
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Chapter 1: Introduction 
HIV 
Human immunodeficiency virus (HIV) infection is an incurable, complex condition 
which can lead to acquired immune deficiency syndrome (AIDS), a syndrome in 
humans causing progressive failure of the immune system increasing vulnerability to 
life-threatening opportunistic infections, cancers and death (Douek, Roederer, & 
Koup, 2009; Kull, 2010; Weiss, 1993). HIV is transmitted via the transfer of blood, 
semen, vaginal fluid, pre-ejaculate, or breast milk. HIV has become pandemic since 
the first officially related death in 1981. Unlike the outbreaks of other infectious 
diseases (e.g., Ebola, H5N1 influenza), HIV is not self-limiting and infection rates 
continue to increase in many contexts (Kirby Institute, 2013; Weiss, 2003). HIV/AIDS 
is the leading cause of death in Africa, where the financial and educational 
restrictions imposed by poverty mean that treatment availability is limited, and the 
global death toll over the 2000-2011 period ranked HIV/AIDS as the sixth leading 
cause of death in the world (World Health Organisation, 2013) remaining one of the 
world’s most serious infectious diseases (Biswas, 2012; Kull, 2010).  
Epidemiological studies estimate that there have been 36 million deaths from 
AIDS since 1981 and that there are approximately 35.3 million people currently living 
with HIV globally (World Health Organisation, 2014). Of those living with HIV, 95% 
are in low-middle income countries and sub-Saharan Africa remains most heavily 
affected, comprising 75% of new infections globally (Biswas, 2012). Recent studies 
of HIV in sub-Saharan Africa frequently estimate prevalence to be between 10% and 
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30% with women over-represented among people with HIV (Gómez-Olivé et al., 
2013; United Nations, 2013; Welz et al., 2007). 
HIV and MSM 
The prevalence of HIV in high income countries such as the U.S.A, Australia, and 
the United Kingdom is significantly lower than in low-middle income countries, with 
prevalence rates estimated at less than 1% of the population (Centers for Disease 
Control and Prevention, 2013; European Centre for Disease Prevention and 
Control/WHO Regional Office for Europe, 2013). Unlike in Sub-Saharan Africa, 
where HIV is transmitted primarily through heterosexual sexual contact, North 
America, Western Europe, and Australian studies have found that men who have 
sex with men (MSM) are vastly over-represented in HIV prevalence (Beyrer et al., 
2012; McAllister et al., 2008; Oster, 2012; Prejean et al., 2011; Sullivan et al., 2009; 
World Health Organisation, 2014). Estimates from the United States in 2010 found 
that MSM comprised 63% of all people with HIV and 78% of new infections among 
men despite only comprising 4% of the male population (Centers for Disease Control 
and Prevention, 2013). Data from Western Europe indicate increases in infection 
rates in both heterosexual and MSM populations, with heterosexuals comprising 
35.3% of HIV diagnoses and MSM 41.7% in 2012 (European Centre for Disease 
Prevention and Control/WHO Regional Office for Europe, 2013). European Centre 
for Disease Prevention and Control/WHO Regional Office for Europe (2013) data 
also show an 11% increase in rates of infection among MSM between 2006 and 
2012 across the European Union / European Economic Area. In Australia the data 
also indicate a significant over-representation of MSM in HIV infection, where over 
the 2008-2012 period, MSM comprised 85% of newly acquired HIV infections (Kirby 
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Institute, 2013). Despite overall HIV epidemic trends in most high income countries 
declining, between 2007-2011 HIV incidence among MSM indicated sustained 
and/or increasing epidemic patterns in both high and low income countries (Beyrer et 
al., 2012) and research has observed increasing engagement in unsafe sexual 
practices among MSM (Kalichman et al., 2007; Zablotska, Kippax, Grulich, Holt, & 
Prestage, 2011).  
HIV Prevention 
Initially driven by community advocacy, Australia’s public health, government, and 
community efforts to promote HIV risk reduction methods in the mid-1980s 
contributed to significant declines in the rate of new infections (Bowtell, 2005). 
Australia gained international recognition for its effective response to the HIV 
epidemic during the 1980s and 1990s, as implemented through partnerships 
between government, non-government organisations, health professionals and 
affected communities (Guy et al., 2007). Rapid community and public health 
campaigns promoting HIV infection intervention methods such as condom use and 
needle exchange programs saw new HIV infections decrease from the late 1980s to 
the mid-1990s (Bowtell, 2005; Kirby Institute, 2013). Key programs implemented in 
the management of HIV/AIDS in Australia, included: advocacy of the adoption of 
safer sexual behaviours, particularly the use of condoms; increased availability of 
condoms and targeted safe sex messages; the development of an enabling political 
environment that encouraged various marginalised groups (e.g., sex workers and 
injecting drug users) to take part in the national response; elimination of certain 
legislative barriers to make effective education and action possible (e.g. laws 
preventing discrimination on the grounds of sexuality or HIV status); preventive 
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education campaigns directed at high risk groups such as MSM as well as the 
general public; access to free and anonymous HIV testing; subsidised access to the 
antiretroviral treatment (ART) initially used to manage HIV (AZT) and medications 
subsequent to AZT (Bowtell, 2005).  
Despite initial success, HIV infection rates have consistently increased since 1999 
to current levels which are roughly equivalent to those of 1992-1993 (Kirby Institute, 
2013). In Australia, as in North America and Western Europe, these observed 
increases in HIV infection rates roughly coincide with the widespread introduction of 
highly active ART to treat the infection in 1996 (Palella et al., 1998; Palmisano & 
Vella, 2011). Where HIV was previously considered a terminal condition, the 
improvements in treatment since its introduction in the 1990s have meant that HIV 
has become a chronic condition with a significantly improved life expectancy and 
reduced infectivity (Merlin et al., 2012). However, despite significant prognostic 
improvements, both short and long term health complications may arise from both 
the disease and medication, which include gastrointestinal and central nervous 
system toxicities, cardio metabolic abnormalities, neurocognitive impairment, frailty, 
opportunistic infection and increased risk of malignant cancers (Hawkins, 2010; Kull, 
2010; Merlin et al., 2012) resulting in potentially adverse consequences for quality of 
life. In addition to the physical complications associated with HIV and ART, the social 
and political history of the disease brings to attention the stigma associated with the 
disease and the communities that are predominantly affected by it, such as MSM 
which is still present today (Kull, 2010; Sullivan et al., 2009).  
The observed decline in condom use particularly among MSM appears to be 
responsible for continuing HIV infections since the introduction of effective HIV 
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treatment (Kalichman et al., 2007; Osmond, Pollack, Paul, & Catania, 2007; Ven, 
Prestage, French, Knox, & Kippax, 1998; Zablotska et al., 2011). It is largely 
assumed that the reduction in disease burden coupled with a complex assessment 
of risk is responsible for this (Beyrer, 2008; Slavin, Richters, & Kippax, 2004). The 
vast over-representation of MSM in HIV infections is likely explained by the high 
probability of disease transmission per act, and per partner, in receptive anal 
intercourse, and unprotected anal sex is a significant driver of the epidemic (Beyrer 
et al., 2012; Xiridou, Geskus, de Wit, Coutinho, & Kretzschmar, 2004). A number of 
factors associated with the reduction in condom use have been identified, including 
increased use of both licit and illicit drugs that are associated with increased sexual 
activity (Prestage, Jin, et al., 2009); fatigue regarding public health HIV campaigns 
and increases in rejection of safe sex (Bowtell, 2005); a reduction in the coverage of 
HIV issues by the media (Bowtell, 2005); and the use of risk reduction strategies 
among MSM aimed at decreasing the likelihood of transmission when engaging in 
unprotected sex (Parsons et al., 2005; Wilson et al., 2010).  
HIV Risk Reduction 
Descriptive research in Australia indicates that sexual behaviours and beliefs 
regarding HIV transmission routes have changed as HIV treatments have become 
more effective (Begley, Chan, Jeganathan, Batterham, & Smith, 2008; Mao et al., 
2006; Prestage, Mao, et al., 2009). In assessing transmission risk, beliefs about HIV 
blood plasma viral load, such that undetectable viral load may be seen as having 
low/no transmission risk, and ART uptake, such that ART treatment leads to the 
belief that blood plasma viral load will be low and therefore the risk of transmission is 
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also low, have been associated with increases in unsafe sex practices (Begley, 
Chan, Jeganathan, Batterham, & Smith, 2009).  
Serosorting, in which individuals have sex with partners of the same HIV status 
has been increasing among MSM (Wilson et al., 2010). The effectiveness of this 
strategy depends upon population specific parameters (e.g., number of sexual 
partners and rate of unprotected anal sex), and most importantly, the prevalence and 
frequency of HIV-testing and undiagnosed HIV infections within the population. 
Mathematical modeling of the relative risk associated with serosorting suggests that 
it unlikely to be beneficial and increases the risk of transmission in most MSM 
contexts (Wilson et al., 2010). Similarly, other HIV risk reduction methods, such as  
strategic positioning (adopting the insertive or receptive position that minimizes HIV 
infection risk), relying on undetectable viral load, and withdrawal before ejaculation, 
have also been reported among MSM as methods of reducing HIV transmission 
while engaging in unprotected anal sex (Begley et al., 2008; Chan, Begley, & Smith, 
2009; Prestage, Jin, Grulich, de Wit, & Zablotska, 2012).  
More recently, research has indicated that ART may have some influence in 
reducing community viral load at a population level when used as treatment as 
prevention for HIV or as a prophylactic medication. Treatment as prevention aims to 
reduce  the viral loads of HIV-infected individuals to non-detectable levels and 
therefore reduce the likelihood of onward transmission, whereas pre-exposure 
prophylaxis (PreP) aims to reduce the likelihood of at-risk HIV negative individuals 
becoming infected (Das et al., 2010; Montaner et al., 2006; World Health 
Organisation, 2014). In attempting to reduce the viral load within the community, the 
New South Wales Government is currently promoting ART as a form of intervention, 
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attempting to increase the frequency and ease of HIV testing, and encouraging early 
and maintained ART uptake for those that are infected (NSW Ministry of Health, 
2012). While prevention strategies that reduce biological transmission, such as ART, 
offer a potential means for reducing the expanding HIV epidemic in MSM, these 
strategies may contribute to increases in condom abstinence (Beyrer et al., 2012). 
ART as prevention is susceptible to the same barriers as behavioural 
interventions in reducing HIV transmission, including sufficient coverage, intensity 
and comprehensiveness, and the utilisation of ART as a preventive strategy at the 
population level may be to the detriment of consistent condom use, an already 
proven risk reduction strategy (de Wit & Adam, 2014). Indeed, a meta-analytic 
assessment of empirical and mathematic modelling studies that investigate risk 
compensation in response to biomedical/nonbehavioural HIV prevention strategies 
suggested that such strategies may come at the cost of increased sexual risk (Eaton 
& Kalichman, 2007). The literature addressing risk compensation in regard to 
biomedical interventions largely conclude that behavioural approaches, such as 
condom use, remain an essential component in HIV intervention among MSM 
populations (de Wit & Adam, 2014). 
However, those behaviours that place individuals at risk of HIV-infection, and the 
psychological factors that may explain such behaviour, take place in the context of 
interpersonal relationships which pose many cultural, social, and psychological 
barriers to halting the epidemic (DiClemente & Peterson, 1994). Therefore, the 
complexities involved in sexual decision making are better understood in terms of 
multiple influences and the various interactions arising from such influences, which 
require consideration in the development and implementation of interventions aimed 
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at reducing sexual-risk taking (DiClemente & Peterson, 1994). Theoretically based 
studies that identify the variables involved in those social processes regarding 
condom use and consequent behaviour among MSM have been helpful in 
understanding the factors important to behavioural change, and in examining the 
utility of interventions based on this information (de Wit & Adam, 2014; Webb, 
Joseph, Yardley, & Michie, 2010). Research examining four theoretical models that 
encompass most of the variables considered in the psychology of health behaviour 
and their relationships to safe-sex behaviours are discussed in the following section.  
Models of health behaviour  
Psychological models of health behaviour are comprised of social-cognitive 
variables that are useful in providing a basis with which to understand the processes 
involved in condom use behaviours. Understanding such processes is essential in 
developing interventions that encourage the adoption and maintenance of condom 
use practices, and further reduce the negative health and psychological 
consequences of HIV (Conner & Norman, 2005). Substantial overlap between the 
factors identified as significant has been found between a number of health 
behaviour models (Conner & Norman, 2005).  
Four major models that have been used to examine condom use behaviours and 
that include the social-cognitive variables frequently used to understand condom use 
behaviours have been selected for discussion within this literature review, namely, 
the health belief model (Rosenstock, 1974), the social cognitive model (Bandura, 
1977, 2000), protection motivation theory (Rogers, 1975), and the theory of planned 
behaviour (Ajzen, 1991).  
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The health belief model 
The health belief model (HBM; Rosenstock, 1974) attempts to explain health 
behaviour via individuals’ health related beliefs. The HBM proposes that it is 
individuals’ perceptions of four variables that explain behaviour, which are (1) the 
perceived susceptibility, or probability of experiencing a health issue, (2) the 
perceived severity of the issue should it be experienced, (3) the perceived benefits of 
acting to prevent the health issue occurring, and (4) the perceived barriers, or costs 
to such action (Rosenstock, 1974). The health belief model assumes that the higher 
an individual’s perceived susceptibility, perceived severity, perceived benefits, and 
the lower the perceived barriers, the higher the probability an individual has of 
enacting the health behaviour. An illustration of the HBM is displayed in Figure 1 
below. 
 
 
Figure 1. The Health Belief Model (Rosentock, 1975; in Conner and Norman, 2005) 
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A meta-analytic review of 18 studies conducted by Carpenter (2010) 
assessed the ability of the HBM to predict behaviour longitudinally. Effect size (r) 
estimates ranged from 0.05 for susceptibility and 0.30 for barriers. Thus the variance 
accounted for ranged between 0.025% and 9% providing limited support for the 
model. Additionally, the Carpenter (2010) review only included one study examining 
condom use behaviour.  
In a review of research examining HBM constructs and safe-sex behaviour 
prior to the introduction of widespread ART availability, Rosenstock, Strecher, and 
Becker (1994) were unable to find studies that examined the utility of the HBM in 
predicting AIDS-preventive behaviour as a whole model, but rather found that 
constructs in the model were treated separately. Consequently, the review was 
unable to assess the predictive utility of the full HBM as it related to HIV/AIDS 
(Rosenstock et al., 1994). It is of note that many studies still fail to test the HBM in its 
entirety but rather attempt to examine or manipulate selected constructs, and 
inconsistent data regarding support for construct relationships are relatively common 
(Adekeye & Adeusi, 2011; Macintyre, Rutenberg, Brown, & Karim, 2004; Tenkorang, 
2013). Rosenstock et al. (1994) also suggested that the processes involved in an 
individual’s assessment of disease severity and susceptibility in relation to HIV may 
be irrelevant as AIDS was always evaluated as a very severe disease. This 
suggestion has been supported by a number of studies since this date of the 
Rosenstock et al. (1994) review in relation to actual condom use, including those that 
examine the HBM as a whole model (Lin, Simoni, & Zemon, 2005; Volk & Koopman, 
2001; Winfield & Whaley, 2002; Zak-Place & Stern, 2004). 
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In an experimental manipulation of the core constructs of the HBM and 
another model of health behaviour, the Theory of Planned Behaviour (TPB, Ajzen, 
1991) discussed below, Montanaro and Bryan (2014) found that the TPB was a far 
superior model in explaining condom use intentions, condom purchasing, condom 
carrying, and talking to a sexual partner about using condoms, when compared to 
the HBM. This study found that the TPB explained 32.8% of the variance in condom 
use behaviour at baseline, while the HBM explained only 1.6%.  
A review of HBM based interventions by Abraham and Sheeran (2005) 
provided some evidence of behaviour change post-intervention with 13 of the 17 
included studies reporting desired behavioural change. Included among the effective 
interventions were studies of interventions promoting safer sexual practices among a 
population of MSM in Puerto Rico (Toro-Alfonso, Varas-Diaz, & Andujar-Bello, 2002) 
and condom use among low-cost sex workers in Indonesia (Ford et al., 1996). 
However, Abraham and Sheeran (2005) acknowledged that as the studies were not 
selected with methodological rigour in mind (e.g. some studies, including that of the 
Puerto Rican MSM, failed to include control groups), any claims regarding the 
efficacy of the interventions must be treated with caution.  
Evidence suggesting that the HBM is an inappropriate model for condom use 
was provided in a review of the major theoretical assumptions regarding behaviour 
change of different HIV preventive strategies (Albarracin et al., 2005). This review 
concluded that the HBM incorporates psychological variables that are influential in 
behavioural change. However, the review also found that, despite positive 
associations between perceived threat and behaviour change, threat inducing 
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information had no positive behavioural effects; the most distinctive prediction of the 
HBM was disconfirmed (Albarracin et al., 2005). 
Although the HBM contains variables relevant to condom use, the utility of the 
model to explain and create interventions for condom use is limited; the lack of 
evidence for strong associations between the HBM constructs, and the lack of 
support for the HBM in explaining HIV-risk behaviours indicate that the HBM is not 
an appropriate model for describing condom use behaviour.  
Social cognitive theory 
Social Cognitive Theory (SCT; Bandura, 1977) proposes that self-efficacy is 
the main determinant of behaviour. Self-efficacy is defined as an individual’s belief 
regarding his/her capacity to perform a behaviour that is necessary in order to 
achieve a goal, and the perceived probability of his/her ability to overcome any 
barriers encountered (McAlister, Perry, & Parcel, 2008). That is, self-efficacy is not 
concerned with the skills an individual has, but with the judgments that person has 
regarding what they can do with the skills they possess (Bandura, 2002). SCT 
proposes that self-efficacy influences behaviour directly and indirectly via an 
individual’s outcome expectancies, behavioural goal setting, and perceptions of the 
facilitators and impediments to behaviour. Outcome expectancies are defined as the 
beliefs regarding the anticipated value of the possible consequences of performing a 
given behaviour, and the value imparted upon such outcomes. Goals are thought to 
be the most proximal determinant of behaviour, although goal setting is not sufficient 
to ensure behaviour change; therefore self-efficacy is included as a direct predictor 
of behaviour as seen in Figure 2. According to SCT, self-efficacy determines 
behaviour via a number of processes, namely (1) goal selection, (2) whether or not 
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instrumental actions are initiated, (3) the amount of effort applied, and (4) the length 
of time that an action will be sustained in difficult circumstances.  
 
 
Figure 2. Social Cognitive Theory (Bandura, 2000) 
 
 
Compared to those with low self-efficacy, self-efficacious individuals select 
more challenging and ambitious goals, invest more effort, and display greater 
persistence in achieving their goals (DeVellis & DeVellis, 2000). Self-efficacy also 
exerts influence over the effective use of cognitive resources in identifying obstacles 
and searching for solutions when they arise (Maddux & Lewis, 1995).  
SCT suggests that self-efficacy may be enhanced via four main methods 
(Bandura, 1977). Firstly, personal accomplishment or mastery may enhance self-
efficacy beliefs, as such achievements may be attributed internally and behaviours 
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may be repeated, therefore improving self-confidence. Secondly, self-efficacy may 
be enhanced through vicarious experiences, such that where an individual witnesses 
a “model person” successfully master a difficult behaviour, that individual’s self-
efficacy regarding the behaviour may increase self-efficacy via processes of social 
comparison. Thirdly, verbal persuasion from significant others (e.g., a professional or 
a partner) may enhance self-efficacy via a supportive statement. Emotional arousal 
is the final source of influence, such that an individual may feel capable of mastering 
a particular behaviour when they do not experience any apprehension prior to 
behavioural engagement. In identifying the sources of self-efficacy, SCT effectively 
provides identified targets for intervention and behaviour change (Luszczynska & 
Schwarzer, 2005).  
Regarding self-efficacy, a meta-analytic review of 56 studies published 
between 1981 and 1989 concluded that ratings of self-efficacy were consistently 
associated with health-related outcomes across a variety of health behaviours 
(Holden, 1991). Both adjusted and unadjusted effect sizes were significant across 
studies (0.26 and 0.33 respectively) and explained between 6.7% and 10.8% of the 
variance in health related outcomes. However in addition to acknowledging the 
relatively small amount of variance explained by self-efficacy, Holden (1991) pointed 
out that authors frequently failed to report the magnitudes of non-significant 
relationships meaning that the review was required to estimate the magnitudes of 
these relationships, which may have limited the validity of the review’s conclusions. 
In addition, the review did not include any studies evaluating the influence of self-
efficacy on condom use. More recently, the evaluation of SCT as a whole model has 
proven problematic. There is significant inconsistency in the way the theory is 
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operationalised in the prediction of behaviour, and the majority of research that 
claims to test SCT only includes measures of perceived self-efficacy and outcome 
expectancies, therefore not testing the model as a whole (Luszczynska & Schwarzer, 
2005).  
SCT contains variables that are important to health behaviour change. 
However, the conceptual differences between studies using aspects of SCT, and the 
failure of many studies to include all of the constructs in the model, means that there 
is limited evidence to support the use of SCT to explain and create interventions for 
condom use behaviours. Additionally, while self-efficacy appears to be an important 
determinant of condom use, self-efficacy has been incorporated into other models 
that have been examined in their entirety and shown predictive utility (Luszczynska & 
Schwarzer, 2005).   
Protection motivation theory 
Protection motivation theory (PMT; Rogers, 1975) was originally created to 
understand the processes involved in fear appeals. A fear appeal is a persuasive 
message with the aim of inspiring fear in order to direct behaviour through the threat 
of imminent harm (Maddux & Rogers, 1983). Fear appeals present a serious risk, 
suggest potential vulnerability to the risk, and then provide a recommendation for 
protective action (de Hoog, Stroebe, & de Wit, 2005). PMT proposes that protection 
motivation (the intention to perform a recommended health behaviour in response to 
a health threat) is the best predictor of behaviour. Protection motivation is usually 
equated with behavioural intention and thought to direct and maintain protective 
behaviours (Norman, Boer, & Seydel, 2005). 
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PMT suggests that protection motivation arises directly from two independent 
cognitive appraisal processes, threat appraisals and coping appraisals, that are 
employed in response to fear appeals. Threat appraisal entails an evaluation of the 
source of the threat and encompasses factors that aim to decrease the likelihood of 
maladaptive responses to the threat, such as avoidance. The more severe an 
individual’s perception of a threat is, and the greater their perceived vulnerability to 
the threat, the less likely an individual will respond to the threat in a maladaptive way 
and the more motivated the individual will be to engage in protective behaviours. 
However, intrinsic rewards, such as pleasure, and external rewards, such as social 
approval, regarding engaging in maladaptive behaviour may increase the likelihood 
of a maladaptive response. 
Coping appraisal entails an evaluation of the coping responses available to an 
individual to manage the threat, and encompasses factors that may increase the 
likelihood of an adaptive response. Both response efficacy (the belief that a 
recommended behaviour will effectively reduce threat) and self-efficacy (the belief in 
one’s capability to perform the recommended behaviour) serve to increase the 
likelihood of an adaptive response. However, there may be a number of response 
barriers or costs (e.g., resource availability) that serve to inhibit adaptive responses. 
An illustration of PMT is provided in Figure 3. 
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Figure 3. Protection Motivation Theory (Rogers, 1983, in Norman, Boer, & Seydel, 2005) 
 
In a meta-analytic review of PMT across 65 studies (including 6 studies 
regarding AIDS preventive behaviours), Floyd, Prentice‐Dunn, and Rogers (2000) 
found significant effects for all PMT components. The effect sizes (d+) of threat 
appraisal variables were in the medium range; 0.41 for threat vulnerability and 0.39 
for threat severity, and in the medium to large range for the coping appraisal 
variables; 0.54 for response efficacy, and 0.88 for self-efficacy, this being the largest 
effect size. Further analyses comparing the performance of PMT for different kinds of 
behaviours indicated that coping appraisals may be especially influential where HIV 
prevention is concerned with the HIV-prevention coping variables robustly 
associated with adaptive behaviours (d+ = 0.65). The pattern of results was largely 
consistent with a more detailed meta-analysis of PMT studies by Milne, Sheeran, 
and Orbell (2000). The inclusion criteria employed by the Milne et al. (2000) review 
only extended to empirical tests of PMT to health-related intentions, cross-sectional 
behaviour or future behaviour. The review also found significant effects for all PMT 
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components in the small to large range, with larger effects for measures of cross-
sectional behaviour when compared to measures of future behaviour.  
An unpublished meta-analysis conducted by Farin (1994, cited in Norman, 
Boer, & Seydel, 2005) examining PMT and HIV-protective behaviours concluded that 
self-efficacy and response efficacy were the best correlates of HIV-protective 
behaviour, but only explained very small amounts of variance (2.2% and 1.7% 
respectively). Perceived severity emerged as a weak predictor and the results for 
perceived vulnerability were associated with increased maladaptive responding and 
were therefore in conflict with the assumptions of PMT.  
In reviewing the major theoretical assumptions regarding behaviour change of 
different preventive strategies among HIV-prevention interventions Albarracin et al. 
(2005) concluded that those that attempted to induce fear of HIV (fear appeals) were 
the least effective. The authors found that the positive effects of threat appraisal and 
coping that PMT predicts were not supported when examining the relationships 
between threat-inducing persuasive messages and strategies (e.g., condom use 
skills training, behavioural skills arguments) aimed at increasing adaptive 
responding. In addition, threat-inducing arguments were ineffective for all examined 
populations and intervention contexts (Albarracin et al., 2005). 
In conclusion, reviews of PMT find that of the PMT constructs, self-efficacy 
exerts the most control over health behaviour, while the other constructs are less 
influential. As self-efficacy is included in most models of health behaviour 
(Luszczynska & Schwarzer, 2005), it is questionable if other aspects of PMT add any 
further utility to predicting health behaviour over that of other models. In addition, 
where HIV-prevention behaviour is concerned, PMT appears to be of limited 
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predictive utility. Perhaps most significantly, interventions employing fear appeals, on 
which PMT is based, are ineffective. Taken together, these findings indicate PMT is 
not an appropriate model for understanding condom use behaviour.  
The theory of planned behaviour 
The theory of planned behaviour (TPB; Ajzen, 1991) suggests that a person’s 
intention to perform a behaviour is the best predictor of behavioural performance 
(Sheeran & Orbell, 2000). The TPB proposes that there are three immediate 
determinants of intention, namely (1) the individual’s attitude to the behaviour in 
question, (2) subjective norm, the perceived support from significant others to 
perform the behaviour, and (3) perceived behavioural control (PBC), the individual’s 
perceptions of the ease or difficulty of performing the behaviour. PBC is also thought 
to contribute its own unique variance to behaviour, as the effort expended in carrying 
out a specified behaviour is thought to increase with PBC, and as such, PBC may 
also be used as a proxy for actual behavioural control. This is consistent with the 
direct influence of self-efficacy on behaviour in social cognitive theory (Bandura, 
1977) to which PBC is seen to be synonymous (Ajzen, 1991; Luszczynska & 
Schwarzer, 2005).   
The TPB proposes three mediation hypotheses. Firstly, attitude and 
subjective norm effects on behaviour are thought to be fully mediated by intention, 
while those of PBC are partially mediated. Secondly, the effects of outcome beliefs 
(beliefs regarding the consequences of a behaviour), normative beliefs (perceptions 
of social normative pressures), and control beliefs (beliefs regarding the presence of 
factors that facilitate or impede behavioural performance), on intention are thought to 
be mediated via attitude, subjective norm, and PBC. Lastly, the influence of all other 
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biological, social, environmental, economic, medical and cultural effects are 
assumed to be fully mediated by the TPB (known as the sufficiency assumption; 
Ajzen, 1985). The TPB is shown in Figure 4. 
 
 
 
Figure 4. The Theory of Planned Behaviour (Ajzen, 1991, in Brosseau & Li, 2005) 
 
The TPB has been utilised widely in the field of health behaviour research, 
where the majority of studies use correlational frameworks to assess associations 
between TPB constructs and behaviour (Kline, 2000; Noar & Zimmerman, 2005). A 
recent meta-analytic review of 237 TPB studies that used prospective behavioural 
measures found that the model accounted for 19.3% of the variance in a range of 
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health behaviours with intention being the strongest predictor of behaviour 
(McEachan, Conner, Taylor, & Lawton, 2011). The authors also found that the 
predictive utility of the TPB was stronger the more temporarily proximal the 
behavioural measures. The review included 16 data sets regarding condom 
preparatory and condom use behaviours. 
Studies that experimentally test the assumptions of the TPB have been less 
common (Kline, 2000). A meta-analytic review conducted by Hardeman et al. (2002) 
assessing 30 studies (three of which involved condom use) explicitly applying the 
TPB in behaviour change interventions found that the TPB was mostly commonly 
used to measure process and outcome variables and to predict intention and 
behaviour, and was less commonly used in the development of the intervention. The 
authors also noted that studies that reported data on the mediation of intention 
and/or behaviour change by TPB components were sparse, and concluded that 
further well-designed TPB-based intervention studies are required before more 
conclusive statements regarding the usefulness of the theory can be made. It would 
appear that more experimental tests of the TPB are necessary for a better 
understanding of TPB-based interventions (Kline, 2000).  
A meta-analytic review of the literature conducted by Albarracin, Johnson, 
Fishbein, and Muellerleile (2001) examined the utility of both the TPB and the Theory 
of Reasoned Action’s (TRA; Fishbein, 1979,  the model on which the TPB was 
based) in explaining condom use. The review synthesised 96 data sets containing 
relationships between each theory’s key variables and the studies’ behaviours, and 
found significant relationships between all variables in the medium to large range, 
with the exception of the PBC-behaviour relationship, which was not significant.  The 
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authors also found that the strength of the associations was moderated by the type 
of behavioural measure used, with cross-sectional measures resulting in stronger 
association than longitudinal measures. It is of note that the review conducted by 
Albarracin et al. (2001) only included studies published prior to June 1996, the year 
in which ART for the treatment of HIV became widespread, and included a wide 
variety of populations. 
Selection of a theoretical framework 
Theory-based behaviour change interventions have been found to be more 
effective than interventions that lack a theoretical basis (Webb et al., 2010). 
Therefore an essential part of selecting an intervention is to first select a theoretical 
framework which is appropriate to the target behaviour. In comparing the models 
discussed, the TPB accounts for the most variance in condom use and therefore 
appears to be the most likely model with which to explain condom use among MSM.  
In considering length of time since the Albarracin et al. (2001) review, the now 
widespread use of ART which was not available to the participants included in this 
review, and the lack of a review of the TPB literature specific to condom use among 
MSM, a review of the TPB literature specific to MSM was deemed necessary to 
provide further support for its utilisation. The review, conducted in September 2014 
has been submitted for review for publication and is presented in chapter 2. 
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Chapter 2: A Meta-Analytic Review of the Literature: Does the Theory of 
Planned Behaviour Predict Condom Behaviour among MSM 
Abstract 
Objective: The aim of this meta-analysis was to explore whether the constructs in 
the Theory of Planned Behaviour (i.e., attitude, subjective norm, perceived 
behavioural control, and intention) determine condom use behaviour among men 
who have sex with men (MSM).  
Methods: Electronic databases were searched for studies that used the TPB and 
measured MSM condom use. Correlations from the included articles were meta-
analysed using a random effects model.  
Results: The effect sizes for the TPB variables were as follows; attitude-intention, 
0.43; subjective norm-intention, 0.34; perceived behavioural control-intention, 0.52; 
perceived behavioural control-behaviour, 0.27; and intention-behaviour, 0.38. A 
moderation analysis indicated that the type of behavioural measure used 
(retrospective versus prospective) did not moderate the intention-behaviour 
relationship.  
Conclusion: The medium to large effect sizes of the relationships between the 
constructs in the TPB, including those between condom use behaviour measures, 
suggest robust associations between the TPB constructs when assessing condom 
use behaviour among MSM. However, as only 8 studies were suitable for meta-
analysis, more predictive studies are necessary to clarify the moderating factors 
involved in condom use among MSM. 
Keywords: Theory of Planned Behaviour, condom, meta-analysis, MSM.  
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Introduction 
The prevalence of HIV in most developed countries is estimated at less than 1% 
of the population, where HIV transmission occurs primarily through sexual contact 
between men (Centers for Disease Control and Prevention, 2013; European Centre 
for Disease Prevention and Control/WHO Regional Office for Europe, 2013). Studies 
in North America, Western Europe, and Australia have found that men who have sex 
with men (MSM) continue to be disproportionately affected by HIV (Centers for 
Disease Control and Prevention, 2013; European Centre for Disease Prevention and 
Control/WHO Regional Office for Europe, 2013; Kirby Institute, 2013; Prejean et al., 
2011). HIV diagnoses among MSM have increased in most Western countries since 
2000 (Sullivan et al., 2009) and recent data indicate stable or increasing trends in 
HIV infection trends among MSM in these areas  (Centers for Disease Control and 
Prevention, 2015; Kirby Institute, 2013; Sullivan, Jones, & Baral, 2014). United 
States estimates in 2010 found that MSM comprised 63% of total number of HIV 
diagnoses and 78% of new infections among males, despite only comprising 4% of 
the male population (Centers for Disease Control and Prevention, 2013). Over the 
period 2007-2011 HIV incidence among MSM indicated sustained epidemic patterns, 
where data was available, with no evidence of decline (Beyrer et al., 2012).  
In the past two decades HIV prevention and intervention has diversified to include 
medication-based methods. Methods include; post-exposure prophylaxis (PEP), pre-
exposure prophylaxis (PreP) which offer methods other than (or as an adjunct to) 
condoms with which to protect oneself from HIV, and treatment as prevention (TasP) 
with anti-retroviral therapies for those already infected, to reduce viral load to 
undetectable levels and reduce the likelihood of onward transmission (de Wit & 
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Adam, 2014; World Health Organisation, 2014). The introduction of such methods 
has meant that a variety of HIV prevention strategies in addition to condom use are 
becoming increasingly known and offered to MSM, and likely influence population-
level dynamics in regard to condom use behaviour as they are introduced, and 
possibly come at the cost of consistent condom use (de Wit & Adam, 2014).  
Despite significant community and public sector condom use promotion, and 
increases in the availability of condoms, studies commonly report inconsistent 
condom use among MSM (e.g., Bruce, Harper, & Suleta, 2013; Grov, 2012; Grov, 
Rendina, Ventuneac, & Parsons, 2013; Rosenberger et al., 2012). Consistent 
condom use would aid in curbing HIV infection rates among MSM and the need for 
effective interventions that promote condom use are apparent. Before developing 
interventions aimed at increasing condom use, it is first necessary to understand the 
processes involved in condom use behaviour.  
Theoretically based studies that identify the variables involved in the mental 
processes regarding condom use and consequent behaviour assist in better 
understanding the factors important to behavioural change, and in guiding 
development of interventions (de Wit & Adam, 2014). The theory of planned  
behaviour (TPB; Ajzen, 1991) is one of the most extensively used theories to explore 
social and health behaviours, and those interventions that have been based on it, 
albeit few, have reported some success in improving health behaviours such as 
condom use (Albarracin, Durantini, & Earl, 2006; Turchik & Gidycz, 2012). Despite 
criticisms of the TPB, such as its limited predictive validity (see Sniehotta, 2014), the 
TPB has accounted for relatively high levels of variance in health behaviour, and 
frequently more than other models (Armitage & Conner, 2001; Conner & Sparks, 
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2005; Guillaumie, Godin, & Vézina-Im, 2010; Montanaro & Bryan, 2014). The TPB 
proposes that it is a person’s intention to perform a behaviour that is the best 
predictor of behaviour. The TPB suggests that there are three immediate 
determinants of intention, that is, the individual’s attitude, that is their positive or 
negative evaluation of self-performance of the behaviour in question, (2) subjective 
norm (SN), the perceived support from significant others to perform the behaviour, 
and (3) perceived behavioural control (PBC), the perception of the ease or difficulty 
of performing the behaviour. PBC is also proposed to contribute its own unique 
variance to behaviour as it may be used as a proxy for actual behavioural control. 
The TPB assumes that all other variables that may be proposed to exert influence 
over intention and behaviour (e.g., demographics) do so via attitude, subjective 
norm, and perceived behavioural control.   
In assessing the TPB’s utility in determining health behaviours, a recent meta-
analytic review of 237 TPB studies that used prospective behavioural measures 
found that the model accounted for 19.3% of the variance in a range of health 
behaviours with intention being the strongest predictor of behaviour (McEachan et 
al., 2011). The meta-analysis also found that the predictive utility of the TPB was 
stronger the more temporarily proximal the behavioural measures were to those of 
attitude, SN, PBC, and intention. Of the datasets included in the review, 16 involved 
preparatory condom behaviours and/or condom use. However, only two of these 
data sets were obtained from MSM populations (de Wit, Stroebe, de Vroome, 
Sandfort, & Van Griensven, 2000; Godin, Savard, Kok, Fortin, & Boyer, 1996).  
In determining the TPB’s ability to explain condom use behaviour, Albarracin et al. 
(2001)  synthesised 96 data sets containing relationships between the key theory of 
  27
reasoned action (the TPB’s predecessor) (Fishbein, 1979) and TPB variables. Their 
findings indicated significant relationships between all variables in the TRA and the 
TPB with the exception of the PBC-behaviour relationship, which while related to 
condom use, did not make a significant contribution. The authors noted that the 
strength of the intention-behaviour and PBC-behaviour associations were stronger 
with retrospectively measured behaviour than with prospectively measured 
behaviour. They suggested that this result inferred that while intentions appear to 
influence prospective behaviour, that retrospective inferences regarding past 
behaviour may also influence intention. Past behaviour has been found to predict 
future behaviour over and above intention (Sutton, 1994). Many authors suggest that 
past behaviour contributes its own unique variance to future behaviour and that it 
may do so through constructs other than intention, such as habit strength (Ajzen, 
2002; Norman & Conner, 2006; Norman, Conner, & Bell, 2000; Rhodes & Courneya, 
2007). Many studies, in particular those that are cross-sectional, only measure 
behavioural intentions, under the assumption that they are a good proxy for actual 
behaviour (Albarracin et al., 2005). However, meta-analyses of condom use report 
only partial support for this assumption, finding correlations between 0.44 and 0.46 
for this relationship (Albarracin et al., 2001; Sheeran & Orbell, 1998). It is therefore of 
note that many cross-sectional studies use retrospective behaviour as their TPB 
behavioural measure, which may inflate the strength of the intention-behaviour 
relationship through means other than intention, while inferring that the TPB 
constructs measured at a time point after which the behaviour has occurred are 
influencing it.  
  28
It is worth noting that the Albarracin et al. (2001) review was comprised of studies 
published no later than June 1996, the year in which ART became widely available, 
and were obtained from a wide variety of populations of condom users. Prior to this 
date HIV was considered a terminal disease, whereas now the improvements in 
antiretroviral therapies (ART) have meant that HIV has become a chronic disease 
with a life expectancy which is significantly greater than that pre-ART (Merlin et al., 
2012).  
The increasing availability of ART-based HIV prevention methods have effectively 
altered the course and nature of HIV, and likely influence the beliefs in regard to HIV 
prevention and intervention, particularly among MSM, a key population at risk of HIV 
infection (Begley et al., 2008; Cassell, Halperin, Shelton, & Stanton, 2006; de Wit & 
Adam, 2014; Eaton & Kalichman, 2007). The research examining decreases in 
condom use in response to biomedical approaches to HIV intervention and any 
influence on HIV infection rates is in its relative infancy (de Wit & Adam, 2014). The 
literature largely agrees that the observed decreases in condom use (e.g., 
Kalichman et al., 2007; Osmond et al., 2007; Zablotska, Prestage, Middleton, 
Wilson, & Grulich, 2010) likely results in increased HIV infection, and that 
behavioural interventions such as condom use, remain an essential component of 
HIV intervention among MSM (de Wit & Adam, 2014). Despite this, there are no 
reviews of theory-based studies of condom use among MSM. Given the previous 
evidence suggesting that the TPB is the most appropriate model for assessing the 
processes involved in condom use (Albarracin et al., 2001), the time since the last 
meta-analytic review and the now widespread introduction of ART-based HIV 
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intervention and prevention methods since then, and the absence of a review 
specific to MSM, a review of the literature as it applies to the TPB is warranted.  
 
The aim of the present meta-analysis was to: 
a) Establish the relationships between the variables in the TPB, using data from 
studies that have assessed condom use behaviour among MSM populations 
specifically. That is, the relationship between intention and the constructs that are 
purported to determine it (i.e., attitude, SN, and PBC), the relationship between PBC 
and behaviour, and between intention and behaviour. As past studies and reviews 
have found empirical support for the TPB as a model of health behaviour, it is 
hypothesised that attitude, SN and PBC will be significantly associated with intention, 
and that both PBC and intention will be significantly associated with condom use. 
 
b) Establish any moderating effects of the type of behavioural measure used on the 
intention-behaviour relationship. That is, whether using a measure of intention with a 
retrospective behavioural measure versus a prospective behavioural measure, 
influences the strength of the intention-behaviour relationship. As intentions are 
usually in accordance with past behaviour, it is hypothesised that the intention-
behaviour relationship will be moderated by the type of behavioural measure used, 
such that the association with retrospective behaviour will be stronger than with 
prospective behaviour.  
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Method 
Search strategy  
A systematic literature search was conducted in September 2014 using the 
electronic databases PsychInfo, Medline, CINAHL, and Web of Science. The current 
search strategy used the following keywords: (Theory of Planned Behavio* or Theory 
of Reasoned Action or Reasoned Action Approach or TPB or intentions or Fishbein 
or Ajzen or Reasoned Action/ or Planned Behavio*/) and (sex* or Intercourse* or 
*sexual intercourse (human)*/ or same sex intercourse or contraceptive devices/ or 
Condoms/ OR condom* OR contracepti*). The search was restricted to peer- 
reviewed journal articles and English language papers.  
 
Inclusion criteria 
Studies were eligible for inclusion if they provided a measure of all the variables 
that the TRA/TPB propose determine intention (attitudes, SN, and PBC), a measure 
of intention and a measure of condom use behaviour, were conducted in MSM 
populations, and contained appropriate statistics. As in the Albarracin et al. (2001) 
review, a study was considered to measure PBC if it measured the extent to which 
participants felt that they would use condoms if they wanted to, that condom use was 
their decision, and/or whether using condoms was easy or difficult.  
 
Study selection 
 Following the selection of studies based on a title and abstract search, a 
selection of 10% of titles and 10% of abstracts were screened by a second author for 
the purposes of reliability. There was a high level of agreement between the 
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researchers on combined title and abstract screening (85%). Disagreements 
between the researchers were resolved through discussion between authors.  
After the title and abstract screening, one researcher screened the full text of the 
selected papers and assessed if they met all the inclusion criteria. For the purposes 
of reliability, a second author screened the full text of more than 10% of the included 
papers which were randomly selected. The level of agreement was 100%. Reasons 
for exclusion were: not using the TRA/TPB, not providing a behavioural measure 
(e.g. measuring intention and not behaviour), not having been peer-reviewed 
(including dissertations and book chapters), the author being unable to provide 
additional data or not responding to requests for additional data, measuring 
“contraception” behaviour in general rather than condom use in particular, not 
measuring or defining constructs according to theoretical specifications, not being 
available in English, being a qualitative study, duplicating data, being an addendum 
or emendation, using the female condom, being a proposed study, and being a 
review. This resulted in the inclusion of 8 articles. The study selection process in 
shown in Figure 5. 
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Figure 5. Flow diagram of the published articles evaluated for inclusion in this meta-analysis. 
 
Data extraction 
The following characteristics of the included studies were documented: 
location, type of sexual behaviour (e.g., anal sex, unprotected oral and anal sex 
combined), partner status (e.g. casual, regular), mean age of sample, other sample 
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characteristics (e.g., HIV status, ethnicity) and whether the behavioural measure was 
retrospective or prospective.  
Data analysis 
Correlations were the most frequently reported measure of TPB variable 
relationships in the included articles. Therefore, Pearson’s product-moment 
correlation coefficient (r) was used as an estimate of effect size for the meta-
analysis. Authors who did not report correlations in their studies were contacted by 
the researchers. Where necessary, correlations were reversed so that the direction 
of correlations was consistent across studies. For example, when a study measured 
condom non-use rather than condom use. A moderation analysis was conducted to 
establish whether the type of behavioural measure used could moderate the effects 
of the intention-behaviour relationship. 
Meta-analysis 
Although a systematic search strategy was conducted to identify relevant 
studies, there is always a possibility that studies which should have been included 
were missed. Therefore, the meta-analysis was conducted with the program CMA 
(Biostat, 2005 ), using a random-effects model. This provides information about the 
average effects in the entire population of studies that could have been included, of 
which the studies actually included in the meta-analysis form a random sample. 
Random effects modelling assumes that there are other factors influencing results 
that have not been accounted for (Hedges & Vevea, 1998; Viechtbauer, 2010).  
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The effect size reported in this meta-analysis was the average correlation 
across studies, was weighted by the observed sample size (r+). Cohen’s (1992) 
guidelines were used to interpret the effect size of sample-weighted average 
correlations (r+); r+ = .10 was considered a small effect size, r+ = .30 was 
considered a medium effect size, and r+ = .50 was considered a large effect size. 
The effects sizes were calculated using Fisher’s Z transformations. For every effect 
size a 95% confidence interval (CI) was calculated, and Q and I² statistics were 
calculated to explore heterogeneity. The Q statistic reflects the presence of 
heterogeneity and when statistically significant, has been used to describe the level 
of suggested heterogeneity (Higgins, Thompson, Deeks, & Altman, 2003). However, 
Q has low power as a comprehensive test of heterogeneity, particularly when there 
is a small number of studies (Gavaghan, Moore, & McQuay, 2000), and I² might be 
consider a more accurate estimate in these instances (Higgins et al., 2003).  The I² 
statistic describes the percentage of total variation across the included studies that is 
a consequence of heterogeneity, rather than chance. An I² statistic of up to 25% 
indicates low heterogeneity, up to 50% indicates moderate heterogeneity and 75% 
and higher indicates high heterogeneity (Higgins et al., 2003). A moderator analysis 
was conducted in a mixed- effects model. This model generates information about 
the extent to which moderators influence the true effect sizes.  
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Results 
Studies selected 
Eight articles met the inclusion criteria and were therefore included in the 
meta-analysis. A summary of the characteristics of included studies is presented as 
Table 10 in Appendix A. One study (de Wit et al., 2000) used the same sample for 
two behaviours (i.e., condom use separately for casual and regular partners), and 
datasets were combined to calculate a weighted average using the smallest n. The 
mean sample size of the included datasets was N = 144.  
Study characteristics 
Of the eight datasets, two used retrospective measures of condom use 
(Boldero, Sanitioso, & Brain, 1999; Rosario, Mahler, Hunter, & Gwadz, 1999) and six 
used prospective measures of condom use (de Vroome, Stroebe, Sandfort, de Wit, & 
Griensven, 2000; de Wit et al., 2000; Franssens, Hospers, & Kok, 2009; Godin, 
Maticka‐Tyndale, et al., 1996; Rye, Fisher, & Fisher, 2001; Schutz et al., 2011). 
 
Weighted average correlations between TPB constructs and condom use  
Attitude, SN, and PBC were each significantly associated with intention to use 
condoms, and, intention and PBC were significantly associated with condom use. 
The effect sizes of relationships between constructs varied from r+ = 0.27 to r+ = 
0.52. The construct most strongly associated with intention was PBC (r+ = 0.52, p < 
0.001), followed by attitude (r+ = 0.43, p < 0.001) and SN (r+ = 0.34, p < 0.001). 
Intention was also significantly associated with behaviour (r+ = 0.38, p < 0.001), as 
was PBC (r+ = 0.27, p < 0.001).  
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The heterogeneity of all relationships between constructs as assessed in this 
meta-analysis was moderate to high; attitude-intention (I² = 85.47%), SN-intention (I² 
= 80.34%), PBC-intention (I² = 82.23%), intention-behaviour (I² = 60.58%), and PBC-
behaviour (I² = 69.66%). An overview is shown in Table 1.  
 
 
Table 1  
Effect sizes of the relationships between TPB variables and condom behaviour 
 
 k    r+         (95% CI)   p-value Q 
Att.-Intention 7 0.426   (0.255 - 0.570) <.0001 41.30 
SN-Intention 7 0.344   (0.189 - 0.482) <.0001 30.52 
PBC-Intention 6 0.523   (0.380 - 0.641) <.0001 28.13 
PBC-Behaviour 6 0.268   (0.111 - 0.411) <.0001 16.48 
Intention-Behaviour 8 0.376   (0.244 - 0.494) <.0001 17.76 
k = number of unique data sets 
r+ = weighted correlations coefficient 
Q = between study heterogeneity expressed as Chi square 
 
Moderation of the intention-behaviour relationship by type of behavioural 
measure 
The intention-behaviour relationship for condom use among MSM was not 
significantly moderated by the type of behavioural measure used; for prospective 
measures, r+ = 0.4, p > 0.05, and for retrospective measures, r+ = 0.31, p > .05 (Q = 
0.27, p = 0.28).  
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Discussion  
The purpose of this meta-analysis was to determine whether the associations 
between the TPB constructs for condom use among MSM are as the model purports. 
It was assessed whether attitude, SN, and PBC were associated with intention, and 
whether intention and PBC were associated with condom use behaviour. 
Additionally, it was assessed whether the intention-behaviour relationships differed 
according to the nature of the behavioural measure used (retrospective versus 
prospective). There was a considerable degree of heterogeneity seen in the effects 
across studies, which was high for the TPB variables that purportedly precede 
intention, and moderate for those that precede behaviour. The unresolved 
heterogeneity may be explained by moderators that are not included in the model but 
given the small number of datasets included in the analysis that measured and/or 
reported them, meaningful moderation analyses are difficult to undertake.  
Nevertheless, the effects were robust. Computed effect sizes were between 0.27 
and 0.52, indicating that the relationships between the constructs were moderate to 
strong. This suggests that the associations between the TPB constructs are sound 
when applied to condom use behaviour among MSM.  
The type of behavioural measure used was expected to moderate the 
relationships between intention and behaviour such that it would be stronger for 
those that used retrospective condom use as a behavioural measure than those that 
used prospective measures. This expectation was based on research suggesting 
that individuals’ past behaviour is in accordance with their intentions (Ajzen, 2002).  
However, the only significant relationship was between perceived behavioural control 
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and intention which was stronger when a prospective behavioural measure was 
used, and therefore this hypothesis was not supported.  
Theoretical implications  
This meta-analysis shows that the purported relationships between TPB 
constructs regarding condom use are moderate to strong among MSM populations. 
These findings are largely consistent with the Albarracin et al. (2001) review, with the 
exception of the PBC-behaviour relationship which was found to be significant in our 
review and not in theirs. That the perceived behavioural control-behaviour 
relationship finding differed between reviews may be explained by a number of 
factors that distinguish the two reviews. The Albarracin et al. (2001) review included 
studies from among diverse populations (e.g., college students, injecting drug users, 
females, MSM), while we only utilised data taken from MSM populations. Different 
populations are subject to different biological, social, economic, medical and cultural 
effects, which are all hypothesised to be mediated by the TPB (Ajzen, 1985, 1991). 
Therefore, the relevancy and relative contributions of the TPB variables to condom 
behaviour likely differ between populations and across temporal contexts. As such, 
the data resulting from the amalgamation of populations within the Albarracin et al. 
(2001) which included studies published no later than June 1996, will differ to those 
in this review which only utilised data taken from MSM populations from 1996 to 
September 2014.  
It is also possible that measures of PBC have improved in the time since the 
studies included in the Albarracin et al. (2001) were published. The Albarracin et al. 
(2001) review included studies ranging from 1978 to 1996, yet the TPB was only fully 
described in 1991 (Ajzen, 1991). The methodology, and therefore the measures of 
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PBC, may have become more consistent with the theoretical specifications of the 
TPB since this time, thus resulting in the significant PBC-intention association seen 
in the current meta-analysis that was not seen in the Albarracin et al. (2001) review.  
Another obvious difference between the current review and the Albarracin et al. 
(2001) meta-analysis is that the Albarracin et al. review included studies with 
heterosexual women. Where heterosexual condom use is concerned, condom use 
may be defined as a behaviour for heterosexual men and a goal for women (Arden & 
Armitage, 2008). This relationship is different for MSM as condom use may be a 
goal, or a behaviour, or both, for either sexual partner depending on the sexual 
behaviours enacted on the one occasion of sex. The extent to which PBC regarding 
condom use is endorsed by heterosexual women may therefore differ to that of MSM 
(depending on sexual position) which may bear some influence on this result.   
The different result for the PBC-behaviour relationship between the current 
review and the Albarracin et al. (2001) review might also be explained by the 
differing temporal contexts relevant to each review. Prior to 1996, HIV was 
considered a terminal illness and condom use was the most promoted method of 
HIV-prevention among MSM. It would seem likely that as the infection rate dropped 
considerably after the promotion of HIV prevention methods such as condom use 
that condom use skills, that is the physical act of putting a condom on, would have 
improved among MSM during this period. Similarly, as the health/mortality threat 
imposed by HIV was significantly greater at this time, and that condoms were more 
or less the only HIV prevention method available, it might be assumed that condom 
use was an expected standard of behaviour. Ajzen (1991) has argued that PBC only 
plays a role in predicting behaviour if it is relevant. In situations when an individual 
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has little or no information about the behaviour, when the necessities or resources 
available have altered, or when novel or unfamiliar elements enter the situation, PBC 
may have little to no impact on behavioural prediction (Ajzen, 1991). Assuming that 
condom use was an expected standard of sexual behaviour, and that condom use 
skills were high, PBC as it relates to condom use may have been less relevant, and 
this might explain why the PBC-behaviour was not significant in the Albarracin et al. 
(2001) review. In contrast, after 1996, with the introduction of ART-based methods of 
HIV prevention and intervention, there may be less agreement as to the necessity of 
condoms between sexual partners. As PBC subsumes many aspects of a behaviour, 
it is possible that post-1996, that the relevancy of PBC as it relates to condom use is 
now an issue of negotiation with sexual partners, rather than the physical act of 
putting a condom on. As condoms may not be deemed necessary to prevent HIV 
infection, condom use may now be more subject to negotiation than it was 
previously, and therefore sexual partners may have more influence in condom use 
decision making. Consequently PBC may be of more relevance to condom use 
among MSM than it was previously. This may be responsible for the significant PBC-
behaviour association seen in the current meta-analysis.    
The second aim of the current meta-analysis was to assess whether the 
behavioural measure used (retrospective or prospective) moderated the relationship 
between intention and behaviour. The limited predictive validity of the TPB has been 
criticised as a weakness of the model (Sniehotta, Presseau, & Araujo-Soares, 2014) 
and studies frequently fail to assess behaviour prospectively. Similarly, weaker 
relationships have typically been found for retrospective health behavioural 
measures when compared to prospective measures (McEachan et al., 2011). 
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However, within the current review, that all included datasets tested the whole TPB 
model including actual behaviour, and six of the eight included data sets measured 
behaviour prospectively, shows reasonable methodological strengths among the 
majority of these studies. This suggests that even when condom use behaviour 
among MSM is assessed longitudinally, that associations between the TPB 
constructs remain robust, as seen in the moderate-large effects sizes within this 
review.  
Our analysis did not find that the type of the behavioural measure used 
(retrospective or prospective) moderated the relationship between intention and 
behaviour. This was surprising given the evidence suggesting that intentions are 
more strongly associated with retrospective behavioural measures for a variety of 
health behaviours, including condom use (Ko et al., 2009; Ouellette & Wood, 1998; 
Prabawanti, Dijkstra, Riono, & Tb, 2014; Waldo & Coates, 2000). In a meta-analysis 
of the prospective prediction of health behaviours with the TPB, McEachan et al. 
(2011) found that category of behaviour being measured was a significant moderator 
of the strength of construct relationships. Health risk behaviours such as safer sex, in 
contrast to health promoting behaviours, were relatively poorly predicted by the TPB 
(McEachan et al., 2011).  
While our review included two studies that utilised retrospective behavioural 
measures, which limits its comparison with the McEachan et al. (2011) review, the 
majority used prospective behavioural measures and yet the TPB associations 
remained robust. Alike the Albarracin et al. (2001) review, the McEachan et al. 
(2011) also aggregated data from studies taken from diverse populations. Again, it 
may be that the TPB better accounts for condom use behaviour prospectively among 
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MSM populations than it does for aggregated populations due to the different 
biological, social, economic, medical and cultural effects, which are mediated by the 
TPB (Ajzen, 1985, 1991). However, the small number of data sets included in the 
current meta-analysis results in issues of statistical power, and the moderation 
analysis must be considered within this limitation.  
Limitations and strengths 
Due to the significant heterogeneity, the precision of the meta-analytic effect 
sizes is reduced, and the results must be considered with reference to this limitation. 
The small number of datasets included in the study restricts the ability to investigate 
moderators that may bear influence on the TPB relationships. 
Another limitation of this study is that of publication bias. It is possible that all 
the studies that could have been included were not, and that those that were 
included, having been published were more likely to have positive results (Dickersin, 
Min, & Meinert, 1992), therefore influencing the outcome of the completed analyses.  
The strength of this meta-analysis lies in the assessment of the TPB as it 
applies to condom use behaviour among MSM specifically. Instead of assessing the 
utility of the TPB in predicting an extensive range of health behaviours across broad 
and varied populations, this meta-analysis assesses the TPB as it applies to a 
specific behaviour among a specific population at heightened risk of HIV infection. In 
addition, this meta-analysis is temporally relevant to HIV-prevention and intervention 
as new methods such as ART, PreP, and PEP enter this domain.  
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Conclusion  
The TPB has been successfully applied to a large range of health behaviours, 
and the findings of this review suggest that the TPB construct relationships are 
strong when applied to condom use among MSM. However, the moderate to high 
degree of heterogeneity in effect sizes across studies suggests that moderators not 
included in this meta-analysis influence the relationships between TPB variables. In 
addition, this review does not provide insight into the potential for success of TPB-
based interventions to promote condom use among MSM. The small number of 
studies available for meta-analysis means that meaningful moderation analyses are 
difficult to complete, and provides a strong rationale for further predictive studies of 
the TPB among MSM populations. In conclusion, the results of this review indicate 
that the TPB construct associations for condom use behaviour among MSM are as 
the TPB stipulates, suggesting that it may be a helpful model with which to better 
understand the processes involved in condom use among MSM.  
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Chapter 3: A Predictive Study of the TPB and Condom Behaviours 
among MSM 
Introduction  
As discussed in chapter 1, among MSM there is significant over-representation of 
MSM in HIV infection (Kirby Institute, 2013; World Health Organisation, 2014), HIV 
infection rates remain stable or are increasing (Beyrer et al., 2012), and unsafe 
sexual practices are increasing (Kalichman et al., 2007; Osmond et al., 2007; 
Zablotska et al., 2011). Understanding the variables and processes involved in 
decisions regarding condom use during casual sex is important within the general 
population, but to an even greater extent among MSM, due to the significantly 
increased risk of HIV infection, and the associated health complications that arise 
from both the disease and the ART involved in its management, and associated  
psychological difficulties (Kull, 2010; Sullivan et al., 2009).  
This provides a rationale for research that aims to better understand the 
psychological factors involved in condom use among MSM. As theory-based 
behaviour change interventions have been more successful than those that lack a 
theoretical basis (Webb et al., 2010), the selection of a theoretical framework 
appropriate to the behaviour in question is an essential component of intervention 
development. Despite this, there is currently a lack theoretically informed, 
multivariable studies of condom use behaviour among MSM populations (de Wit & 
Adam, 2014). This finding was further supported by the meta-analysis in chapter 2, 
which only found eight studies assessing condom use among MSM as it relates to 
the TPB that were suitable for analysis.  
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It has also been argued that the actual physical act of using a condom is a too 
simplistic measure to capture the variables that influence such a decision, and that 
other preparatory behaviours such as the purchase and storage of condoms, and the 
negotiation of condoms with one’s sexual partner(s) are required (Arden & Armitage, 
2008; Oster, 2012; Rodriguez-Penny et al., 2013; World Health Organization, 2011). 
A meta-analytic review, in a heterosexual population, of the bivariate correlations 
between certain psychosocial variables and condom use found that accessing 
condoms, having condoms present, and discussing condom use were among the 
strongest determinants of actual condom use (Sheeran, Abraham, & Orbell, 1999).  
Therefore, it appears that understanding the processes involved in condom 
preparatory behaviours may be important to fully understand actual condom use.  
Studies that consider variables that are known to effect condom use, and utilise a 
theoretically informed framework are therefore the most likely method with which to 
better understand condom use among MSM. As noted in chapter 1, and as indicated 
by the meta-analysis in chapter 2, the significant associations between the 
constructs within the TPB suggest that it is a suitable theory which to explore the 
psychological processes involved in condom use among MSM populations.   
The Present Study 
The purpose of the present study is to test the purported associations of the TPB 
constructs when examining condom use, and preparatory condom use behaviours 
among an MSM population. In engaging an MSM population in research, an 
additional opportunity to assess the ability of an intervention that has been 
successful in improving a number of health behaviours, implementation intentions 
(Gollwitzer, 1999; Gollwitzer & Sheeran, 2006), to increase condom use was 
  46
available. This intervention study was initiated as part of the current study and is 
included as chapter 4.  
Given the evidence suggesting that the associations between the TPB are robust 
when evaluating condom use behaviour among MSM; for both preparatory and 
actual condom use behaviours, it was predicted that attitude, SN, and PBC would be 
significantly associated with intention, and that intention and PBC would also be 
significantly associated with behaviour.  
 
Method 
Participants and procedure  
Flyers advertising the study and providing a link to the website were placed at 
four sex on premises venues located in inner Sydney, a private medical practice with 
a high proportion of MSM clientele (Holdsworth House Medical Practice), and two 
inner city sexual health centres (The Albion Centre and The Sydney Sexual Health 
Centre). The study was also advertised on the webpages of both sexual health 
centres, and snowballing occurred via advertisements of the study on Facebook, 
Reddit, and Twitter, and The University of Sydney Research Volunteer page. The 
study was also promoted via the mailing lists of Positive Life NSW (an HIV advocacy 
group), and University Ally Networks (University staff and student networks who 
advocate for lesbian, gay, bisexual, transgender, intersex, and queer persons).  
Participants were recruited via opportunistic sampling over a period of 199 
days. Participants self-initiated the study by either selecting the link to the study 
website from the above websites, or typing the website address into a browser if 
responding to a flyer.   
  47
Upon entering the study’s website, participants were presented with the 
participant information sheet and the consent form (included in Appendix C). 
Participants consented to taking part in the study by checking a box indicating their 
willingness to do so. After consenting, participants were asked to provide an email 
address (the participant information and consent form suggested that an email 
address that did not provide identifying information be used). This was necessary in 
order to invite participants to complete behavioural measures again at time 2, and to 
provide an identifier to match baseline and follow up data. After completing all 
measures, participants were randomly allocated to either control or intervention 
conditions which are described in chapter 4. All participants were invited to complete 
the follow up measure three months after completing the baseline measure.  
Ethical approval was provided from the South Eastern Sydney Local Health 
District Human Research Ethics Committee before data collection commenced. All 
documents related to ethical approval and amendments can be found in Appendix B.  
Measures 
All measures are included in the adapted version of the ACNUD scale in Appendix 
C. 
Demographics 
Three questions regarding age, ethnicity, and level of education were asked to 
collect relevant information regarding basic participant characteristics. Education 
was reported as the highest level of education by forced choice between: Primary 
School, did not complete Secondary School, Secondary School, post-secondary 
non-tertiary education (e.g., TAFE), Bachelor Degree, Master Degree, or Doctoral 
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Degree. After data collection, education was coded into a categorical variable 
consisting of three groups; completed high school, post-secondary non-tertiary 
education, and Bachelor degree or higher degree.  
 
Condom and sexual partner - related demographic questions 
Five items assessed whether or not participants had ever engaged in the condom 
accessing, carrying, negotiating, use, and disposal behaviours via a forced choice 
question. For example: “Have you ever accessed condoms…Yes__, or, No__?”  
Participants were also asked to estimate the number of sexual partners that they had 
had in the past three months: “How many men do you think you have had anal 
intercourse with in the past three months?”  
 
TPB Measures 
In order to assess the TPB variables; attitude, SN, PBC, intention, and condom 
accessing, carrying, and use behaviours, an empirically validated scale, known as 
the ACNUD scale (Hancock, 2013; Hancock, Lees, & Brown, 2011) was adapted for 
MSM (e.g., not including the female condom) while attempting to deviate as little as 
possible from the original measure. The adapted ACNUD scale is included as 
Appendix C. The ACNUD scale was originally validated in a sample of the general 
population using a scale based on those variables that the TPB proposes determine 
intention (Hancock, 2013). The scale was developed from the extended TPB beliefs 
that participants initially generated in an elicitation study and therefore also includes 
a number of variables in addition to the TPB model as it has been described above. 
While the entire questionnaire was used, only the TPB constructs previously 
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described were used in the analyses completed in this study. The TPB variables 
described in the ACNUD scale were assessed on a 7-point Likert Scale with lower 
scores indicating lower endorsement and are outlined below. The original version of 
the ACNUD scale is included in Appendix D.  
 
Attitude: One item was used to measure attitude for each of the ACNUD condom 
behaviours where participants were asked to rate the ease or difficulty of engaging in 
each of the five condom behaviours on a 7-point Likert scale. For example: “For me 
to use condoms during anal intercourse is… 1 = difficult – 7 = easy.” 
 
Subjective Norm: One item was used to measure subjective norm for each of the 
ACNUD condom behaviours. Participants were asked to rate the degree to which 
they agreed or disagreed with statements regarding social support for each 
behaviour on a 7-point Likert scale. For example: “I feel social support in accessing 
condoms… 1 = strongly disagree – 7 = strongly agree.”  
 
Perceived Behavioural Control: One item was used to measure PBC for each of 
the ACNUD behaviours. Each question asked participants to rate how much they 
agreed that decisions to engage in each of the ACNUD behaviours were up to them 
on a 7-point Likert scale. For example: “It is up to me whether or not I carry condoms 
in the future in case I have sex…1 = strongly disagree – 7 = strongly agree.” 
 
Intention: One question was used to measure intention for each of the five 
condom behaviours. Each question asked: “How much do you agree or disagree 
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with the following statement?” which was then followed by a statement regarding the 
condom behaviour in question. For example:  “I intend to access condoms every 
time I have sex in the future…1 = strongly disagree – 7 = strongly agree.” 
 
Behaviour: Behavioural definitions were provided within the ACNUD scale. For 
example: “Carrying condoms: This refers to actually having condoms with you when 
you are intending to have sex, or when you think you might have sex. Depending on 
where and when you have sex, this might refer to taking condoms with you in your 
pocket or bag to your sex partners home, to a beat, to a sex on premises venue, or 
to a bar or party.” For further behavioural definitions see the adapted ACNUD scale 
in Appendix C. A definition of a casual sex partner was also provided within the 
ACNUD scale: “Casual partner: Someone you did not intend to have a committed 
romantic or exclusive sexual relationship with. For example, this might be someone 
you have anonymous sex with at a beat or sex on premises venue, some one that 
you hook-up with occasionally, a fuck buddy, or an internet hook up. This may be 
someone you only meet once, or more than once.”  
Sexual behaviour data are most commonly obtained via self-report. Retrospective 
self-report of sexual behaviour is known to be influenced by a number of factors 
including recall task demands and memory error related to this, the social context of 
the assessment, both of which may influence self-report bias (Schroder, Carey, & 
Vanable, 2003). While there is no sufficient way in which to measure self-reported 
retrospective sexual behaviour, a review by Schroder et al. (2003) suggested that 
accurate data regarding frequency of sexual behaviour may be reported consistently 
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over time frames of a minimum of three months, that anonymity likely reduces bias, 
and that computerisation may decrease socially desirable reporting.   
A meta-analytic review of 28 studies examining the test-retest reliability of 
common HIV risk behaviour recall periods, found that a three month recall period 
produced the most reliable data for most sexual behaviours over that of one and six 
month periods (Napper, Fisher, Reynolds, & Johnson, 2010). The reliability of the 
number of sexual partners increased as the recall period length increased, perhaps 
reflective of increasing variability of sexual partner number reporting across longer 
recall periods (e.g., 30 days Vs. 3 months, Napper et al., 2010). However, accurate 
recall was found to decrease over longer periods (e.g., 6 months), resulting in 
decreasing recall reliability. Participants were therefore asked to estimate the 
number of times that they had, and had not, engaged in the various condom 
behaviours over a three month period; “Please estimate the number of times you 
have and have not performed the five condom behaviours in the past 3 months… 
Have used condoms: ___... Have not used condoms: ___.”  
A review of calendar instruments in social surveys suggest that they appear to 
improve retrospective data quality (Glasner & Van der Vaart, 2009). To assist with 
recall, participants were provided with a six-month calendar with significant dates 
(e.g., Christmas, Sydney Mardi Gras Parade) used as a prompt to assist with self-
reporting sexual behaviour.  
 
The Depression, Anxiety and Stress Scale – 21 (Lovibond & Lovibond, 1995) 
A number of studies, including those involving MSM, have identified associations 
between negative affective states (e.g., depression, anxiety, stress) and sexual risk 
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behaviours such as unprotected sex, high risk oral sex, and multiple sexual partners 
(Bancroft et al., 2003; Brown et al., 2006; Khan et al., 2009; Lehrer, Shrier, 
Gortmaker, & Buka, 2006; Rosario, Schrimshaw, & Hunter, 2006). Therefore it was 
thought prudent to include a measure of affect to assess any moderating influence. 
The Depression, Anxiety, and Stress Scales -21 (DASS-21: Lovibond & Lovibond, 
1995) was included in the survey to account for this. Depression, anxiety, and stress 
scores were calculated individually, and a total DASS-21 score was calculated as 
potential covariates of the TPB and behavioural variables.  
 
Alcohol and other drug intoxication  
As there is evidence that alcohol and other drugs (AOD) intoxication may be a 
potential covariate of HIV risk behaviour among MSM such that substance use has 
been associated with increased rates of unprotected anal intercourse (Baliunas, 
Rehm, Irving, & Shuper, 2010; Colfax et al., 2010; Colfax et al., 2004; Shuper, 
Joharchi, Irving, & Rehm, 2009; Stueve, O'Donnell, Duran, San Doval, & Geier, 
2002) a measure of AOD intoxication was included. This took the form of one 
question asking participants for the number of times they had taken AOD to the point 
of intoxication over the previous three months; “How often have you taken alcohol or 
drugs to the point of intoxication in the past 3 months?”  
 
Clinical indicators 
HIV status, ART status, and viral load status have all been associated with 
unprotected sex (Crepaz, Hart, & Marks, 2004; Marks, Crepaz, Senterfitt, & Janssen, 
2005; Pedrana, Hellard, Wilson, Guy, & Stoové, 2012). Given these associations, all 
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participants were asked to provide their HIV status from three categories: “HIV 
positive”, “HIV negative”, or “I don’t know my HIV status” via forced choice. 
Participants that indicated that they were HIV positive were asked three additional 
questions; whether they were on ART medication to treat HIV, if they knew their viral 
load, and if so, what the viral load was.  
Data analysis 
To evaluate the associations between the construct relationships described by the 
TPB (Ajzen, 1991), correlations and standard multiple regression analyses were 
completed for the predictors of intention; attitude, SN, and PBC, and the predictors of 
behaviour; intention and PBC. Covariates were included in the regression analyses 
when statistically significant. 
One further regression analysis examining the TPB’s validity in predicting condom 
use among HIV-negative MSM with sexual partners believed to be of HIV-negative 
or unknown HIV status was also completed.  
The proportion of instances of having engaged in a condom behaviour over all 
potential occasions of the behaviour in the past three months was used as the 
behavioural measure. This was calculated by adding the estimate of the number of 
times of having engaged in a behaviour in the past three months to the estimate of 
the number of times of having not engaged in the behaviour in the past three 
months, and then dividing the sum of the two estimates by the number of times a 
participant reported having engaged in the behaviour.  
In evaluating the data regarding condom negotiation, it became apparent that it 
was possible to endorse intentions highly but not have engaged in condom 
negotiation, not due to intention failure, but due to a lack of opportunity. A participant 
  54
may have intended to negotiate condom use but it may not have been necessary for 
a number of reasons, for example; as it is standard behaviour with a particular sex 
partner, the sex partner may have initiated negotiation which the participant may 
have then consented to, or the opportunity for negotiation may have simply not 
arisen (e.g., due to geographical location, injury, illness). This may have resulted in a 
loss of variance between intention and behaviour. Similar to condom negotiation, it 
became apparent that the definition of condom disposal had the potential to 
influence the data in a misleading manner. It is possible that participants may have 
intended to dispose of condoms but that the opportunity to do so did not occur 
because the partner disposed of the condom (rather than the participant himself), or 
because condoms were not used. Therefore the data regarding condom negotiation 
and condom disposal could not be meaningfully analysed and were removed from 
further analyses.  
  
Results 
Sample characteristics 
A total of 81 respondents with a mean age of 28 (range 18-63) completed the 
questionnaire. The majority were Caucasian (58.0%), 13.6% were Asian, and the 
remainder self-identified as mixed race, Jewish, Latino, Arabic, and Aboriginal. The 
majority of participants (80.2%) were enrolled in, or had obtained a Bachelor Degree 
or a higher degree, with 6.2% were completing or enrolled in technical education, 
and 13.6% reported having completed high school. Five reported being HIV positive, 
65 HIV negative, and eleven did not know their HIV status. All HIV positive 
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participants reported taking ART and having a non-detectable blood plasma viral 
load. For the entire sample, the average number of sexual partners over the past 
three months was 3 (N = 80, range 0-30, SD = 4.72). One participant’s data was 
missing for this question. Ten participants reported that they had not had sex in the 
past 3 months. The mean proportion of times where participants accessed condoms 
was 0.46 (N = 79, range 0-1, SD = .46), and was 0.37 for condom carrying (N = 80, 
range 0-1, SD = .44). For those that reported having had sex, the mean proportion of 
times when condoms were used was 0.56 (N = 70, range 0-1, SD = .45). The mean 
number of intoxication events over the past three months was 5.91 (N = 79, range 0-
40, SD = 7.66). The average scores on the DASS-21 (Lovibond & Lovibond, 1995) 
were in the mild ranges for both depression (M = 5.43, SD = 5.07) and anxiety (M = 
3.37, SD = 3.89), and in the normal range for stress (M = 6.22, SD = 4.56). More 
than 90% of participants indicated they had accessed condoms (93.8%), more than 
80% had carried condoms (87.0%), and 95.1% reported having ever used condoms.  
A summary of the hierarchical regression analyses for the TPB variables with 
intention and behaviour for each of the condom behaviours is presented in table 2. 
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Table 2 
Summary of hierarchical regression analyses for TPB variables with condom intentions and behaviours 
 
   INTENTION  BEHAVIOUR 
  N             β t R2 ΔR2 p N β t R2 ΔR2 p 
 CONDOM 
ACCESSING  
            
 Attitude 80    .173 1.472   .145       
 SN 80     .313* 2.477   .015       
 PBC 80   -.164 -1.422   .159 43 -.013 -.134   .894 
 Intention       43      
.521** 
5.287   .000 
       
.152** 
 .005    .272  .000 
 CONDOM 
CARRYING  
            
Step 
1 
Age  81      -.295** -2.748   
.087** 
 .007       
Step 
2 
Age  81    -.217* -2.490   .015       
 Attitude  81       .599** 
 
6.730   .000       
 SN  81    .079   .880   .382       
 PBC  81   -.047 -.539   .592       
      .390**
* 
.000       
Step 
1 
Depression       41  .224* 2.033 .050  .045 
Step 
2 
Depression      41 .120 1.239   .219 
 PBC       41  .028  0.295   .769 
 Intention       41  .548***  5.747   .000 
            .288 .000 
 CONDOM USE              
 Attitude 81       
.585*** 
6.264   .000       
 SN 81   .150 1.586   .117       
 PBC 81  -.074 -.796   .429 50      -.032  -0.399   .691 
 Intention       50      
.764*** 
9.634   .000 
       
.394**
* 
 .000       
.581*
** 
 .000 
Note: SN = subjective norm, PBC = perceived behavioural control, β = standardised regression coefficient. * p < .05, ** p < .01, *** p < .001 
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Condom accessing intention and behaviour 
TPB correlations for condom accessing 
There were significant positive correlations between attitude and intention (r = 
.29, p < .01), SN and intention (r = .33, p < .01), and intention and behaviour (r = .53, 
p < .01). However, the correlations between PBC and intention, and PBC and 
behaviour were not significant. A significant negative correlation was found between 
ratings of anxiety and PBC (r = -.356, p < .01). A significant positive correlation was 
also found between the number of AOD intoxication events and SN (r = .321, p < 
.01). Correlations are shown in Table 3.  
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Table 3 
Correlations between TPB variables, depression, anxiety, stress, and AOD intoxication for condom accessing 
 M (SD) Attitude     SN   PBC  Intention Behaviour Depression Anxiety Stress AOD 
Attitude 6.00 (1.34) 1   .448**   .174   .290**   .292** .042 -.158 -.063 .022 
Subjective Norm 5.31 (1.50)   1   .400**   .334**   .175 -.054 -.202 -.005 .321** 
PBC 6.29 (1.05)   1  -.008  -.008 -.163 -.356** -.091 .137 
Intention 5.21 (1.90)    1   .527** -.011 -.068 .034 .169 
Behaviour 0.46 (0.47)      1 -.001 -.020 .039 .048 
Depression 5.43 (5.07)      1 .700** .734** .037 
Anxiety 3.37 (3.89)       1 .671 .007 
Stress 6.22 (4.56)        1 .100 
AOD           1 
Note: SN = subjective norm, PBC = perceived behavioural control, AOD = instances of alcohol and other drug intoxication *p < .05, **p < .01  
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Regression analyses for condom accessing intention and behaviour 
Attitude, SN, and PBC predicted 15.2% of the variance in intention to access 
condoms [F(3, 76) = 4.55, p = .005]. However, only SN was a significant 
independent predictor of intention to access condoms (β = .313, p = .015). Intention 
and PBC predicted 27.2% of the variance in condom accessing behaviour [F(2, 75) = 
13.98, p < .001]. Only intention made a significant independent contribution to 
condom accessing behaviour (β = .521, p < .001). 
 
Condom carrying intention and behaviour 
TPB correlations for condom carrying intention and behaviour 
There were significant positive correlations between attitude and intention (r = 
.65, p < .01), SN and intention (r = .28, p < .05), and intention and behaviour (r = .52, 
p < .01). However, the correlations between PBC and intention, and PBC and 
behaviour were not significant. A significant positive correlation was found between 
ratings of depression and condom carrying behaviour (r = .224, p < .05), and a 
significant negative correlation was found between ratings of anxiety and PBC (r = -
.425, p < .01).  Correlations are shown in Table 4.  
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Table 4 
Correlations between TPB variables, depression, anxiety, stress, and AOD intoxication for condom carrying 
 M (SD) Attitude   SN   PBC Intention Behaviour Depression Anxiety Stress AOD 
Attitude 5.25 (1.79)   1   .347**   .043   .647**   .529** .111 -.004 -.005 -.049 
Subjective Norm 4.94 (1.66)    1   .167   .280*   .235* .014 -.056 .058 .161 
PBC 6.44 (1.00)     1  -.071  -.048 -.218 -.425** -.148 .029 
Intention 4.42 (2.13)       1   .570** .188 .143 .195 .056 
Behaviour 0.37 (0.44)       1 .224* .086 .159 .050 
Depression 5.43 (5.07)      1 .700** .734** .037 
Anxiety 3.37 (3.89)       1 .671** .007 
Stress 6.22 (4.56)        1 .100 
AOD 5.91 (7.66)         1 
Note: SN = subjective norm, PBC = perceived behavioural control, AOD = instances of alcohol and other drug intoxication *p < .05,**p < .01  
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Regression analyses for condom carrying intention and behaviour 
Age was added on the first step of the regression analysis and predicted 8.7% 
of the variance in intention to carry condoms [younger participants indicated lower 
intentions to carry condoms than older participants; F(1, 79) = 7.55, p = .007]. On the 
second step attitude, SN, and PBC explained an additional 39% of the variance in 
intention to carry condoms [F(3, 76) = 18.90, p < .001]. However, only attitude (β = 
.599, p < .001), and age (β = -.217, p = .015) made significant independent 
contributions to intention to carry condoms.  
Depression was included on the first step of the regression analysis and 
accounted for 5% of the variance in condom carrying behaviour [F(1, 78) = 4.13, p = 
.045]. However this was no longer significant when the TPB variables were added on 
the second step. On the second step intention and PBC predicted an additional 
28.8% of the variance [F(2, 76) = 16.52, p < .001]. Only intention made a significant 
independent contribution to condom carrying behaviour (β = .548, p < .001). 
 
Condom use intention and behaviour 
TPB correlations for condom use intentions 
Attitude was significantly and positively correlated with intention (r = .61, p < 
.01), as was SN (r = .29, p < .01). However, PBC did not significantly correlate with 
intention to use condoms. The number of instance of AOD intoxication correlated 
significantly and positively with SN (r = .280, p < .05). Correlations are shown in 
Table 5.  
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Table 5 
Correlations between TPB variables, depression, anxiety, stress, and AOD intoxication for condom use intentions (all participants) 
 M (SD) Attitude SN  PBC Intention Depression Anxiety Stress AOD 
Attitude 5.16 (1.97)   1   .275*   .209   .610** .023 -.018 -.007 -.058 
Subjective Norm 5.63 (1.05)  1   .260*   .292** -.021 -.218 .056 .280* 
PBC 5.96 (1.32)   1   .087 -.127 -.136 -.096 .011 
Intention 4.63 (2.16)     1 -.013 .055 .035 -.058 
Depression 5.43 (5.07)     1 .700** .734** .037 
Anxiety 3.37 (3.89)      1 .671** .007 
Stress 6.22 (4.56)       1 .100 
AOD 5.91 (7.66)        1 
Note: SN = subjective norm, PBC = perceived behavioural control, AOD = instances of alcohol and other drug intoxication *p < .05,**p < .01  
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TPB correlations for condom use behaviour 
When excluding those participants reporting not having engaged in anal sex, 
attitude correlated significantly and positively with intention (r = .60, p < .01), as did 
SN (r = .33, p < .01). Again, PBC did not significantly correlate with intention or 
behaviour. Intention was significantly and positively correlated with condom use 
behaviour (r = .76, p < .01).  Ratings of anxiety correlated significantly and negatively 
with SN (r = -.272, p < .05), and the number of instances of AOD intoxication and SN 
were significantly and positively correlated (r = .260, p < .05). See Table 6.  
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Table 6 
Correlations between TPB variables for condom use intentions and behaviour, depression, anxiety, stress, and AOD intoxication (excluding participants 
reporting nil sexual partners) 
 M (SD) Attitude SN PBC Intention Behaviour Depression Anxiety Stress AOD 
Attitude 5.03 (2.05) 1 .385** .195 .604** .643** .040 -.053 .006 -.015 
Subjective Norm 5.69 (1.22)  1 .274* .334** .277* -.047 -.272* .031 .260* 
PBC 5.91 (1.35)   1 .079 .029 -.111 -.126 -.069 .023 
Intention 4.54 (2.20)    1 .762** -.002 .051 .042 -.034 
Behaviour 0.56 (0.45)     1 .037 .073 .028 -.017 
Depression 5.63 (5.13)      1 .686** .703** .040 
Anxiety 3.26 (3.80)       1 .649** .028 
Stress 6.23 (4.51)        1 .109 
AOD intoxication 6.18 (8.02)         1 
Note: SN = subjective norm, PBC = perceived behavioural control, AOD = instances of alcohol and other drug intoxication. *p < .05, **p < .01  
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Regression analyses for condom use intention and behaviour 
Attitude, SN, and PBC predicted 39.4% of the variance in condom use 
intention [F(3, 77) = 16.688, p < .001], with only attitude making a significant 
independent contribution (β = .585, p < .000).  
When excluding participants that reported having no sexual partners, intention 
and PBC predicted 58.1% of the variance in condom use behaviour [F(2, 67) = 
46.48, p < .000] with only intention making a significant independent contribution to 
behaviour (β = .764, p < .001). 
Condom use among HIV negative participants 
Further regression analyses examining the efficacy of the TPB in explaining 
condom use were carried out with HIV negative participants. This was completed 
with the aim of assessing how the TPB applies to condom use when the risk of HIV 
infection is to the self. The parameters of the regression analyses are shown in 
Table 7. 
 
Sample characteristics 
Of the 65 HIV-negative participants, nine (13.8%) reported not having had any 
anal sex in the past three months. A total of 27 (41.5%) reported having one sexual 
partner, and 29 (44.7%) having had two or more anal sex partners in the past three 
months.  
Of the HIV-negative participants, 42 (64.6%) reported having engaged in at 
least one instance of unprotected anal sex with partners believed to be HIV negative 
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or of unknown HIV status. One participant reported having engaged in unprotected 
anal sex with an HIV-positive partner.  
 
 
Table 7 
Summary of hierarchical regression analyses for TPB variables with condom intentions and behaviours 
among HIV negative participants 
 
 INTENTION BEHAVIOUR 
     β   t R2    p      β    t R2  p 
Attitude .654**
* 
6.034  .000     
Subjective Norm .027 .241  .810     
PBC -.077 -.713  .479 -.022 -.255  .800 
Intention     .781*** 9.003  .000 
   .419*** .000   .607*** .000 
Note: PBC = perceived behavioural control, β = standardised regression coefficient.  
* p < .05, ** p < .01, *** p < .001 
 
TPB correlations for condom use intentions and behaviour of HIV negative 
participants 
Attitude correlated significantly and positively with intention (r = .62, p < .01), 
as did SN (r = .32, p < .01). PBC did not significantly correlate with intention. 
Correlations between the TPB variables for intention are indicated in Table 8 below.  
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Table 8 
Correlations between TPB variables for condom use intentions among all HIV- participants that had sex 
with partners reported as being of HIV-negative or unknown status 
 
 Attitude SN PBC Intention 
Attitude 1 .456** .282* .623** 
Subjective Norm  1 .354** .320* 
PBC   1 .125 
Intention    1 
Behaviour     
Note: SN = subjective norm, PBC = perceived behavioural control. *p < .05, **p < .01  
 
 
When those nine participants reporting having had no anal sex partners were 
excluded, the pattern was similar with attitude (r = .62, p < .01) and SN (r = .32, p < 
.05) significantly correlated with intention, while PBC did not reach significance. 
Intention did correlate positively and significantly with condom use behaviour (r = .80, 
p <. 01) and PBC did not. See Table 9. 
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Table 9 
Correlations between TPB variables for condom use intention and behaviour for HIV negative 
participants (excluding those reporting nil sexual partners) 
 
 Attitude SN PBC Intention Behaviour 
Attitude 1 .456** .282* .623** .568** 
Subjective Norm  1 .354** .320* .289* 
PBC   1 .125 .014 
Intention     1 .802** 
Behaviour     1 
Note: SN = subjective norm, PBC = perceived behavioural control. *p < .05, **p < .01  
 
 
Regression analyses for condom use intention and behaviour (HIV negative 
participants) 
The TPB variables (attitude, SN, and PBC) predicted 41.9% of the variance in 
intention to use condoms [F(3, 61) = 14.68, p < .001]. Only attitude made a 
significant independent contribution to intention (β = .654, p < .001). 
When excluding those that reported having had no sexual partners, intention 
and PBC predicted 60.7% of the variance in condom use behaviour [F(2, 53) = 
40.91, p < .001]. Only intention made a significant independent contribution to 
condom use behaviour (β = .781, p < .001). 
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Test for mediation – preparatory behaviours on condom use 
Consistent with previous research (Bryan, Fisher, & Fisher, 2002) this study 
treats the condom preparatory behaviours as individual outcomes that are not 
related to each other, rather than specifying that each behaviour is determined by its 
own psychosocial determinants which in turn work towards a common goal of actual 
condom use. In order to determine whether the preparatory behaviours, accessing 
and carrying condoms mediated the relationship between condom use intentions and 
condom behaviour, we created a combined variable for the preparatory behaviours 
and used it in a mediation analyses. As PBC had failed to reach significance in any 
of the regression analyses it was omitted from this analysis. As seen in Figure 6 
intention to use condoms contributed significantly to condom use behaviour in the 
absence of preparatory behaviours (β = .758, p < .001). Strong relationships were 
observed between intention to use condoms and the preparatory behaviours (β = 
.588, p < .001) and the preparatory behaviours and condom use (β = .433, p < .001). 
The relationship between intention to use condoms and condom use behaviour 
remained significant but was reduced when the mediator (preparatory behaviours) 
was included in the regression analyses (β = .503, p < .001). In order to determine 
whether there was a true mediation effect, a Sobel test was performed, which 
confirmed that the preparatory behaviours mediated the relationship between 
condom use intention and condom use behaviour (Sobel’s test = 3.84, p < .001). 
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Figure 6. Mediation analysis of preparatory condom behaviours on the condom use intention and behaviour relationship 
  Mediator: 
Condom accessing and carrying 
Independent Variable: 
Intention 
Dependent Variable: 
Condom Use 
Without Mediator β = .758** 
       
With Mediator β = .503** 
          
β = .588** β = .433** 
** p < .001 
  71 
Discussion  
The aim of this cross-sectional study was to test the construct relationships 
purported in the TPB when assessing condom accessing, carrying, and use 
intentions and behaviours (retrospectively) among MSM. While the meta-analysis 
reported in chapter 2 indicated that the construct relationships within the TPB are 
robust when examining condom use intention and behaviour among MSM, there 
were only eight studies appropriate for analysis. The scarcity of studies suggests that 
further research is needed to better understand the processes involved in condom 
use among MSM which may assist in the development of population-specific 
interventions to promote condom use and reduce HIV transmission through 
unprotected sex. This is the first study to measure the TPB as it applies to these 
preparatory and use behaviours concurrently among an MSM population. In a rapidly 
changing climate of HIV intervention and prevention, alternatives to condom use are 
increasingly becoming known and offered among MSM. This study offers information 
regarding the associations between the TPB constructs, and its potential to explain 
condom behaviours among MSM in the era of ART.   
Summary of main findings 
The variance in intention explained for condom accessing, carrying and use 
was inconsistent, ranging from 15.2% for condom accessing intentions to nearly 40% 
for intention to use condoms. Previous studies predicting condom use intention 
found that the TPB variables explained 17 to 69% of this variance (Sheeran & 
Taylor, 1999), which is comparable with condom carrying and use intentions in this 
study. Less variance in intentions to access condoms was explained by the TPB 
variables, which was slightly lower this. In all regression analyses on intention, one 
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or more TPB constructs failed to make significant independent contributions. In all 
regression analyses on intention, attitude or SN failed to contribute significantly to 
intention, while PBC consistently failed to make a significant contribution to 
intentions.  
The amount of variance explained for each of the condom behaviours ranged 
from 27% for condom accessing to 58% for condom use behaviour. This was higher 
for condom use among HIV negative participants at 60.7%. The variance explained 
within this study for all of the condom behaviours exceeds the average of 19.3% 
found by McEachan et al. (2011) in their meta-analysis of prospective tests of a 
variety of health behaviours. It also falls within the range of a review of 56 health 
behaviour studies that indicated the average amount of explained variance in 
behaviour was a 34%, ranging from 16% for clinical and screening behaviours up to 
42% for HIV-related behaviours (Godin & Kok, 1996). In all regression analyses in 
this study intention consistently made a significant independent contribution to 
behaviour, whereas PBC consistently failed to contribute significantly to behaviour.  
The results of this study show some inconsistencies between condom 
accessing, carrying, and use, in the amount of variance in intention and behaviour 
explained by the TPB variables, and in the relative contributions of the TPB 
constructs to intention and behaviour. The variables that the TPB proposes 
determine intention and behaviour were differentially related depending on which 
behaviour was being examined. The most likely explanation for these 
inconsistencies is the low power resulting from the small sample size, and any 
further explanation for the data must be considered with this limitation in mind. A 
number of possible reasons for the inconsistencies in variance explained by the TPB 
  73 
and its constructs between the behaviours within this study, and in relation to other 
research are outlined below.  
Behaviour and TPB construct definitions 
As discussed in the data analysis section, the way in which the behaviours 
were defined may have influenced the TPB construct associations. Definitions of 
condom accessing and carrying might have been improved by adding content 
regarding the necessity of the behaviour in the first instance. For example, if a sexual 
partner supplies a condom, it may mean that accessing and carrying condoms are 
deemed unnecessary, potentially making the behaviour redundant, and therefore 
influencing the TPB associations.  For example, definitions might be improved by 
qualifying the behaviour; “when your sexual partner(s) does not provide a condom or 
when you are unsure whether or not they may provide a condom…” In determining 
that a condom will not be made available by a sexual partner, the variance 
accounted for by the TPB, and the various construct associations across the condom 
behaviours might have increased based on the relative necessity of the behaviour. 
Similar considerations may have also applied to the TPB measures. The 
manner in which PBC is measured in this study may not sufficiently reflect the 
complexities inherent to the dyadic nature of sexual behaviour. This may explain 
PBC’s failure to significantly and independently contribute to intention or behaviour, 
in contrast to previous literature (e.g., McEachan et al., 2011; Webb & Sheeran, 
2006). The PBC items in the current study (“It is up to me whether or not I…”) asked 
participants to report on feelings of personal control as they relate to behaviours that 
might be considered shared responsibilities, and therefore also subject to the 
influences of the control beliefs of a sexual partner. This may be reflected in higher 
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levels of variance in PBC as participants interpret this item in a multitude of ways, 
which then results in poor correlations with intention and behaviour. 
Differences between condom preparatory and use behaviours 
That the levels of explained variance and degrees of association between 
constructs differed between the condom behaviours might be expected simply 
due to the fact that they are objectively different behaviours and therefore subject 
to different factors. In a review of the efficacy of TPB in explaining a number of 
health-related behaviours, the predictive utility of the TPB was found to be 
dependent upon the type of behaviour being examined (McEachan et al., 2011). 
Physical and dietary behaviours were typically well predicted and safer sex, 
detection, risk and abstinence behaviours were relatively poorly predicted. Similarly 
the PBC-behaviour relationship was weaker for detection and risk behaviours than 
for physical activity and dietary behaviours (McEachan et al., 2011). 
In the current study, not only do the condom behaviours necessitate 
different targets, contexts, and times, but they are also subject to fluctuating 
external influences with each opportunity to engage in the behaviour.  Principles 
of compatibility specify that to predict a specific behaviour directed to a specific 
target in a given context and time, specific attitudes that correspond to the specific 
target, time, and context should be assessed (Ajzen, 2005; Fishbein & Ajzen, 1975). 
That is, the differences between the condom behaviours in terms of the level of 
variance accounted for by the TPB, and in the relative contribution of its constructs to 
intention and behaviour are also subject to the influences unique to each behaviour, 
and to each situation in which the behaviour may occur. Therefore, the observed 
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differences between behaviours in terms of TPB construct associations and in the 
level of variance explained might be expected.  
It is also worth noting that condom preparatory behaviours are often 
considered individual outcomes that are not related to each other, rather than 
behaviours that are determined by unique psychosocial influences which in turn 
facilitate actual condom use behaviour (Bryan et al., 2002). That is to say, condom 
preparatory behaviours are related to condom use in that they may be necessary but 
not sufficient in order to use a condom. The post-hoc analysis of our data indicated 
that the condom use intention-behaviour relationship is partially mediated 
through the preparatory behaviours, suggesting that preparatory behaviours may 
account for some variance in condom use (albeit a little). That the highest 
amount of variance accounted for by the TPB was for condom use behaviour 
might be explained by the shared goal of all condom preparatory behaviours; 
actual condom use.   
Situation and context 
Again, while any interpretation must be considered within the bounds of the 
limited sample size, it would seem likely that the construct relationships would be 
differentially influenced by contextual variables that differentiate the behaviours. The 
context in which sex occurs may be of particular influence to preparatory behaviours. 
The context may provide condoms and therefore eliminate the need to engage in 
preparatory behaviours. For example, as condoms are readily available at sex on 
premises venues (City of Sydney, 2013), for those occasions in which sex is sought 
here, accessing and carrying condoms may become irrelevant. Therefore, an 
individual may have positive attitudes, SN, and PBC as they relate to condom 
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carrying, yet have low intentions to carry condoms when considering this context, 
and/or infrequently engage in condom carrying.  
Unstable contexts, which might be considered more likely to occur among 
those with multiple partners, may also influence the TPB construct associations. 
Unstable contexts are thought to prevent the habituation of condom use behaviours 
(Ouellette & Wood, 1998). Well-practiced condom use in a constant context is 
thought to recur as the processes that instigate and control the behaviour become 
automatic. Past condom use frequency may then reflect habit strength that then 
directly influences future behavioural performance. When condom use is attempted 
in unstable or more difficult contexts, conscious behavioural decision making is more 
likely to be necessary to engage in condom use (Ouellette & Wood, 1998). In these 
circumstances, attitude, SN, PBC may be of more influence in contributing to 
intention, which then determines behaviour. Therefore, differences in the stability of 
context influence the importance of the TPB variables in determining behaviour. As 
multiple contexts make the habitual use of condoms more difficult, this may 
contribute to lower concordance of TPB construct associations.   
Variables external to the TPB 
Theoretical constructs external to those included in the TPB, such as habit 
strength (Allom & Mullan, 2012; Gardner, de Bruijn, & Lally, 2011), motivation 
(Conner & Armitage, 1998) and self-regulation (Mullan, Allom, Brogan, Kothe, & 
Todd, 2014), have been found to increase the level of variance explained in intention 
and behaviour above that explained by the TPB. This is in contrast to the sufficiency 
assumption (Ajzen, 1985) which assumes that all environmental/demographic 
influences are mediated entirely through the TPB constructs. It may be that there are 
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further non-TPB constructs which would improve upon the level of variance 
explained in intention and behaviour in the current study (Sniehotta et al., 2014). 
Additionally, if constructs external to the TPB proved to be of more influence on 
intention or behaviour than one or more of the TPB variables, this might explain 
some of the non-significant TPB construct associations. For example, if habit 
strength was more strongly associated with intention to use condoms than the TPB 
variables, habit strength may not only account for a greater proportion of variance in 
intention and behaviour that the TPB, but might also explain the weaker/non-
significant associations between the TPB variables and intention. 
Weaknesses in the structure of the TPB 
It is possible that the TPB has structural weakness when applied to condom 
use behaviour among MSM. The Albarracin et al. (2001) meta-analysis of 96 studies 
examining the TPB as a model of condom use found that the PBC-behaviour 
relationship was not significant, and possibly indicative of a weakness of the model.  
This is in keeping with the recent debate initiated by Sniehotta (2014) who criticises 
the TPB both for its limited predictive validity and its purported sufficiency hypothesis 
which assumes that all influences on behaviour are mediated through the model’s 
variables. However, in considering the current study, in the absence of a larger 
sample size taken from an MSM population it is not possible to assess the structure 
of the TPB. 
Strengths and limitations 
The main strength of this study is that it provides a study of the TPB specific 
to condom use behaviours among MSM when relatively few exist. This study adds to 
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the current knowledge of these behaviours among MSM and provides some 
suggestion as to how methodology may be improved in the future.   
The research presented in this study had several limitations that should be 
considered when interpreting the results. As previously discussed, the small sample 
size limited the variability and therefore the power of the analyses. A larger sample 
would have improved upon this. As this study is cross-sectional and uses a 
retrospective behaviour measure, the strength of the intention-behaviour 
relationships may be inflated. Longitudinal studies, such as that attempted in the 
intervention study in the following chapter, are necessary for the best indication of 
intention as it predicts behaviour (Ajzen, 1991). Ideally, with a sufficient number of 
participants we would have been able to conduct path analyses in order to provide 
estimates of the magnitude and significance of the suggested causal connections 
between the TPB variables. This would have allowed for commentary on the 
structure of the TPB as it applies to condom behaviours among MSM.  
Conclusion 
The low sample size of this study impeded the ability to interpret the data, and 
support for the purported associations of the TPB was limited in explaining condom 
use behaviours among MSM. Inconsistency in the level of variance explained by the 
TPB, and in the relative contributions of the TPB constructs to intention and 
behaviour differed across the condom behaviours. It is reasonable to assume that 
the results may have been affected by methodological issues related to the 
definitions of the behaviours in addition to the low power. Despite this, consistent 
support for the association between intention and behaviour was found across all 
condom behaviours, and was strongest for condom use. This is in accordance with a 
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number of social-cognitive models of health behaviour that propose that intention will 
have the strongest association with behaviour (Sheeran, 2002). While a better 
understanding of the determinants of intentions to use condoms in this study is 
necessary, as has been suggested previously (e.g., Gollwitzer, 1999)  the results 
suggest that interventions that aim to increase intentions to use condoms, or improve 
the concordance between intention and behaviour may be helpful in increasing 
condom use among MSM.  
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Chapter 4: Implementation Intentions Intervention to Increase Condom 
Use   
Introduction 
Considering the substantial over-representation of MSM in HIV infection, 
relatively few intervention studies that aim to increase condom use among MSM 
have been completed (de Wit & Adam, 2014). As seen in the predictive study in 
chapter 3, the mean proportion of times where condoms were used approximated 
56%, indicating that on average, participants did not use condoms 44% of the time. 
This result and the relative scarcity of intervention studies that attempt to increase 
condom use among MSM populations provide a rationale for further assessment of 
such interventions. In engaging an MSM population in the predictive study in chapter 
3, an additional opportunity to assess the ability of an intervention, implementation 
intentions (Gollwitzer, 1993), in increasing condom use among MSM was made 
available and is the subject of this chapter.  
Positive intentions do not always predict behavioural performance, and 
strategies that assist individuals in translating their positive intentions into 
behavioural performance are needed (Sheeran, 2002). That is, despite the 
assumption that intention is the most proximal determinant of behaviour in most 
health behaviour theories, the estimate of average correlations between the 
variables across studies is 0.53, illustrating a significant discrepancy between 
intention and behaviour (Sheeran, 2002). Where HIV prevention is concerned, 
knowledge of HIV and methods of avoiding transmission are necessary but not 
sufficient for the majority of people to increase their engagement in safe sex 
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behaviour and as such, interventions require more than the provision of such 
information (Fisher & Fisher, 1992). 
In a meta-analytic review of 33 studies of HIV behavioural interventions for 
reducing sexual risk behaviour (increasing condom use and reducing the number of 
sexual partners) among MSM, Herbst et al. (2005) found that interventions were 
more successful when they were based on theoretical models, involved interpersonal 
skills training, utilised several delivery methods, and were delivered over multiple 
sessions over a period of at least three weeks. However, Herbst et al. (2005) also 
concluded that the ability for these HIV prevention methods to effect HIV prevention 
efforts among MSM is dependent upon the extent to which they can be replicated in 
MSM community settings and adapted to various different contexts within them. 
Such intervention methods are therefore dependent on the ability for wide scale 
community implementation and are impeded by their inherent intensiveness and 
financial cost (Glasgow, Vogt, & Boles, 1999). Interventions that are easily 
implemented and cost-effective, are the most likely to be adopted in community 
settings. One potentially cost-effective and easily implemented intervention that 
assists people in enacting their intentions is the formation of implementation 
intentions (Gollwitzer, 1993, 1999). It is of note that none of the studies included in 
the Herbst et al. (2005) meta-analysis used an implementation intention based 
intervention.  
Implementation intentions are plans of action that detail when, where and how 
an individual will act in order to achieve a behavioural goal (e.g., using condoms). 
Gollwitzer (1999) proposed that there were differences between behavioural goals 
and implementation intentions such that goals indicate an intention to complete a 
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specified task, such as, “I intend to do x”, whereas implementation intentions further 
offer a situational and temporal context, such as “I intend to do x, when y situation 
occurs”. Implementation intentions are not suggested to alter people’s motivation to 
perform the behaviour (Gollwitzer, 1993; Gollwitzer & Brandstatter, 1997). Rather it 
is to say that in forming implementation intentions people pass on control from the 
self to the environment, where the intended behaviour becomes subject to external 
control through the environmental cues specified in one’s implementation intention. 
When these cues are encountered in the environment they are expected to prompt 
the intended behaviour and therefore improve the concordance between intention 
and behaviour. Evidence of the utility of implementation intentions has been found in 
a number of health behaviours including physical activity (Ziegelmann, Lippke, & 
Schwarzer, 2011), smoking cessation (van Osch, Lechner, Reubsaet, & De Vries, 
2010), breast self-examination (Orbell, Hodgkins, & Sheeran, 1997), testicular self-
examination (Steadman & Quine, 2004), cervical smear testing (Sheeran & Orbell, 
2000) and condom use behaviours among young women; buying, carrying, 
discussing, and using condoms  (de Vet et al., 2011). 
In a meta-analytic review of 94 independent tests assessing whether the 
realisation of goal intentions is facilitated by the formation of implementation 
intentions, Gollwitzer and Sheeran (2006) found a positive effect of medium-to-large 
size (d = .65). Implementation intentions were also shown to be effective in 
enhancing the initiation of goal striving, protection of goal pursuit from undesired 
influences, cessation from failing courses of action, and the maintenance of 
capability for future goal striving (Gollwitzer & Sheeran, 2006). However, none of the 
studies included in the meta-analysis examined condom use behaviours. In 
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considering both the Gollwitzer and Sheeran (2006) and the Herbst et al. (2005) 
reviews, it appears that there is a gap in the literature as to the utility of 
implementation intentions in increasing condom use among MSM.  
The present study 
The aim of the intervention was to test the efficacy of implementation 
intentions in increasing condom use behaviour among MSM over an extended period 
of time. Given the large body of literature supporting implementation intentions it was 
hypothesised that proportion of times where condoms were used over a three month 
period would increase for the intervention group when compared to the control 
group. It was hypothesised that the control group would show no difference in the 
proportion of time where condoms were used across time points.  
 
Methods 
Participants and procedure 
A prospective randomised controlled design was used to assess the 
effectiveness of implementation intentions in increasing the proportion of times 
where condoms were used. Participants were recruited in the predictive study in 
chapter 3 (time 1). For details regarding recruitment and consent to participate 
please refer to chapter 3. On initiating the questionnaire at time 1, participants were 
allocated via a PHP file to either the control or intervention (implementation 
intentions) condition via true randomisation. As the intervention was provided as the 
final item, participants were not aware of which condition they had been allocated to 
until after all other measures had been completed.  
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Control Group  
Participants were administered all demographic, TPB, and past behaviour 
items at time 1. They were contacted via email twelve weeks after completed the 
predictive study and invited to complete follow up measures at time 2. 
Intervention group 
Participants were administered all demographic, TPB and past behaviour 
items at time 1. They were then provided with the following instruction in order to 
form their own individualised implementation intention for increasing their condom 
use: “Thinking about the reasons why you might not have used condoms during anal 
sex where you would have liked to, please write in the box provided how you might 
alter this in the future, being sure to specify when, where and how you would go 
about this. Please remember there is no right or wrong answer, and that many 
people will differ on what they would write here.” 
Participants were sent weekly emails over 12 weeks reminding them of their 
implementation intentions before being invited to complete follow up measures at 
time 2. 
Measures 
Demographic and sexual-partner related demographics 
All demographic and sexual-partner related items were collected at time 1 and 
are described in chapter 3. These included measures of age, ethnicity, level of 
education, depression, anxiety and stress, alcohol and other drug intoxication, HIV 
clinical indicators, experience in having accessed, carried, and used condoms, and 
number of sexual partners in the past three months.  
  85 
At time 2, participants were again asked to provide their HIV status and HIV 
clinical indicators as this could have changed in the time between time 1 and time 2, 
and for the number of sexual partners in the past three months. These items were 
identical to those of time 1. 
 
TPB and past behaviour measures 
Measures of attitude, SN, PBC, intention, and past behaviour were collected 
at recruitment (time 1) within the adapted ACNUD scale (see Appendix C) and are 
described in chapter 3.  
Behaviour 
At time 2 participants were asked to report the number of times they had, and 
had not, engaged in condom use in the past three months. This item was identical to 
that of time 1 and is described in chapter 3. As in chapter 3, the proportion of 
instances of having engaged in a condom behaviour over the past three months was 
used as the behavioural measure. This was calculated by adding the estimate of the 
number of times of having engaged in a behaviour in the past three months to the 
estimate of the number of times of having not engaged in the behaviour in the past 
three months, and then dividing the sum of the two estimates by the number of times 
a participant reported having engaged in the behaviour. 
Data analysis 
Differences between participants who completed and did not complete the 
study were assessed using independent samples t-tests (all demographic, TPB and 
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past behaviour items). While an intention-to-treat analysis was planned, the high 
dropout rate at time 2 meant that this would not be meaningful and was therefore not 
conducted. 
A series of paired-samples t-tests were completed to compare the proportion 
of instances of where condoms were used, between time 1 and time 2 for both the 
control and intervention groups. 
A two-way between-groups ANOVA was conducted to explore the impact of 
time (pre- and post- intervention) and condition (control and intervention) on condom 
use behaviour. 
 
Results 
Sample characteristics 
Of those who completed the questionnaire at time 1, via true randomisation 
49 were allocated to the control condition and 35 to the intervention. Two participants 
in the intervention group requested to withdraw from the second phase of the study.  
A total of 28 participants provided behavioural data at time 2 with a mean age 
of 32 (range 18-63) with 17 (35% of the original sample) in the control group and 11 
(31% of the original sample) in the intervention group comprising just over 34% of 
the original sample, thus attritions was 66%. Independent samples t-tests were used 
to compare differences between those that completed phase 2 of the study and 
those that did not on demographic and TPB measures at time 1. There was a 
significant difference in endorsement of the SN item for using condoms such that 
those that completed both study phases (M = 6.04, SD = 0.922) had higher scores 
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than those that did not (M = 5.40, SD = 1.419); t(79) = 2.153, p = .034. The groups 
did not differ significantly on any other demographic items or TPB measures.  
The majority were Caucasian (71%), almost 11% were Asian, and 18% self-
identified as mixed race, Hispanic, and Jewish. Most participants had obtained, or 
were enrolled in, a Bachelor Degree or higher degree (82%), 7% were enrolled in or 
had completed technical education, and completion of high school was the highest 
level of education for 11%.  
The number of HIV negative men completing follow up was 26 (40%), 1 (20%) 
for HIV positive men and none of those that did not know their HIV status at time 1 
completed the time 2 measures. The difference in proportion was significant, X2 (2, N 
= 81) = 7.2, p = .027, but may be reflective of the comparatively low numbers of HIV 
positive and unknown HIV status participants. Three participants previously 
indicating HIV negative status reported that they did not know their HIV status at time 
2. No other demographic variables were significantly related to study completion 
(see Appendix E for these analyses).  
For the entire sample, the average number of sexual partners over the past 
three months was 3 (N = 28, range = 0-14, SD = 3.12). The mean number of 
intoxication events over the past three months was 3.39 (N = 28, range = 0-14, SD = 
4.10). The average scores on the DASS-21 (Lovibond & Lovibond, 1995) were in the 
mild ranges for both depression (M = 5.43, SD = 4.89) and anxiety (M = 3.96, SD = 
4.17), and in the normal range for stress (M = 7.00, SD = 4.98).  
For participants in the control group that reported having had sex in the past 
three months, the mean proportion of times that condoms were used was 0.55 (N = 
16, range = 0-1, SD = 0.44). For participants in the intervention group this was 0.41 
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(N = 9, range = 0-1, SD = 0.47). Means and standard deviations for the proportion of 
times where condoms were used across time and condition are shown in Table 10 
below.  
 
Table 10 
Mean proportion of instances where condoms were used across time and condition for control and 
intervention groups 
 Control  
M (SD) 
 
Intervention 
M (SD) 
 
Baseline 0.42 (0.47) 0.47 (0.51) 
Follow up 0.55 (0.44) 0.41 (0.47) 
 
Intervention effects 
A two-way between-groups ANOVA was conducted to explore the impact of 
time and condition on condom use behaviour. The interaction effect between time 
and condition was not statistically significant, F(1, 23) =  2.26, p = .146, ηp2 = .09. 
Neither the main effect for time, F(1,23) = .34, p = .567, ηp2 = .01, or the main effect 
for condition F(1,23) = .05, p =.825, ηp2 = .002, were statistically significant. 
 
Discussion 
The aim of this study was to test the utility of an implementation intentions 
intervention in increasing condom use among MSM over a three month period. The 
relative lack of theoretically informed, multivariable studies of condom use behaviour 
among MSM (de Wit & Adam, 2014), the discrepancy between intention and 
behaviour seen in condom use studies (Albarracin et al., 2001) and in the meta-
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analysis and predictive study included in this thesis, the continuing HIV infection 
rates among MSM (Centers for Disease Control and Prevention, 2013; European 
Centre for Disease Prevention and Control/WHO Regional Office for Europe, 2013; 
Kirby Institute, 2013), and the increasing rates of unprotected anal intercourse 
observed among MSM (Kalichman et al., 2007; Osmond et al., 2007; Ven et al., 
1998; Zablotska et al., 2011) provides a strong rationale for further intervention 
research such as this study.  
The retention rate for time 2, approximating only a third of the original sample 
(which was also subject to limited recruitment) was disappointing and lower than was 
expected. All completed analyses were non-significant: the interaction of the effect of 
time and condition on condom use, and the main effects of time or condition on 
condom use. This was in contrast to the hypothesis that the intervention group would 
increase condom use over the three months post-intervention. This result contradicts 
much of the previous literature that indicates support for the role of implementation 
intentions in improving health behaviours (e.g., Gollwitzer & Brandstatter, 1997; 
Gollwitzer & Sheeran, 2006). A number of explanations for this result are offered.  
Power 
The small number of participants retained in this study (and recruited at base-
line) limited the variability, and therefore the power of the analyses and any further 
explanation of the data must be considered with this limitation in mind. Future 
research should aim for larger samples in order to ensure sufficient power in 
assessing the utility of implementation intentions to increase condom use.   
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Quality of implementation intentions, complexities of condom use, and 
complexities of the intervention 
Another explanation for the lack of effects is the poor quality evident in some 
of the implementation intentions (e.g., one word plans, describing past instances of 
unprotected sex without creating a plan for the future) which meant that they were 
incomplete and/or insufficient to be considered precise and complete plans. The 
poor quality of such plans may suggest that condom use is a relatively complex 
behaviour for which planning is relatively difficult (de Vet et al., 2011), with multiple 
steps (e.g., accessing, carrying, negotiating, using), and in the case of our sample, 
multiple partners. With multiple contexts and partners, the implementation intention 
formed may only prompt behaviour when the sexual situation includes the cues 
specific to the implementation intention. It is therefore possible that the quality of the 
implementation intention is also a reflection of the complexity of the intervention (de 
Vet et al., 2011), where it is difficult to provide a simple implementation intention that 
will provide a when, where and how that applies to all potential contexts and sexual 
partners. Forming specific and precise plans may therefore be difficult and a 
tendency to make broad and/or less effective plans may be evident in the current 
study.  
In a study examining the utility of implementation intentions in increasing both 
preparatory and actual condom use behaviours among young single women, de Vet 
et al. (2011) found that implementation intentions for condom use were of poorer 
quality than for condom preparatory behaviours. When instructed to complete 
precise and complete implementation intentions, only 17.6% of the sample were able 
to do so for condom use, whereas between 27.4 and 75.3% of the sample were able 
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to do so for the preparatory behaviours of buying, carrying and discussing condoms. 
de Vet et al. (2011) suggested that this result may indicate that condom use is a 
comparatively difficult behaviour for which planning is difficult. That the higher quality 
plans were made for preparatory behaviours, which may be carried out individually, 
while condom use which takes place within the more complex dyad were of poorer 
quality may not be a coincidence. 
 
Goal of implementation intention 
The complexities involved in condom use may also mean that the 
implementation intentions were effective in increasing preparatory behaviours when 
specified. Participants were able to create their own implementation intentions and 
therefore were able to plan preparatory behaviours that would make a condom 
available should a sexual event occur, yet did not guarantee its use.  Therefore the 
goal of the implementation intention may not have been actual condom use.  
In contrast, it is also possible that the intervention was ineffective as it did not 
sufficiently target the self-regulatory problems that militated against participants’ 
condom use. As the intervention asked participants to create an implementation 
intention for condom use specifically, it may have not been sufficient to create plans 
relevant to the preparatory behaviours that would have otherwise provided a condom 
should the opportunity for sex occur.  
Low intention to use condoms 
The low quality of the implementation intentions in the current study may also 
be reflective of low motivation to use condoms. Those with low motivation to use 
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condoms are less likely to form complete and precise implementation intentions, and 
less likely to use condoms. A plausible explanation for the failure of the intervention 
in our study to increase condom use is that intentions to use condoms were initially 
low (Mullan & Wong, 2010). The average rating for the intervention group at 
recruitment was 3.89 out of a possible total of 7, indicating relative indifference 
towards condom use.  
In contrast to the meta-analytic evidence of Gollwitzer and Sheeran (2006) 
supporting the utility of implementation intention interventions, there are a number of 
studies where implementation intentions have not succeeded across a variety of 
health behaviours and populations (De Vet, Oenema, Sheeran, & Brug, 2009; Mullan 
& Wong, 2010; Prestwich et al., 2012; Skar, Sniehotta, Molloy, Prestwich, & Araujo-
Soares, 2011). A number of explanations have been offered as to why these 
interventions did not succeed, such as low intentions (Mullan & Wong, 2010), and 
that implementation intentions are only effective in the presence of other moderating 
variables such as motivation (Milne, Orbell, & Sheeran, 2002; Prestwich & Kellar, 
2014). In this study, the intervention may have been ineffective not only due to the 
low quality of implementation intentions but also due to the lack of motivation to 
engage in condom use to start with.  
Implementation intentions are described as being effective in that they may 
turn positive intentions into actions (Gollwitzer, 1993). An intervention aimed at 
increasing the concordance between condom use intention and condom use 
behaviour is therefore only likely to be successful when intentions are strong. That 
the intervention group did not have strong intentions to engage in condom use in the 
first place may explain why implementation intentions did successfully alter 
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behaviour. This suggests that a more appropriate intervention would be one that 
aims to increase ratings of intention to use condoms rather than increasing the 
concordance between intention and behaviour. As the predictive study in chapter 3 
was subject to limited power and found that attitude, SN, and PBC were inconsistent 
predictors of intention to use condoms, further examination of the determinants of 
intention is required before selecting or designing an appropriate intervention. An 
elicitation study of MSM as it relates to the variables that are known to influence 
condom use behaviour, and therefore intention, may be warranted. For example, 
individuals, or their sex partners, may be engaging in alternative forms of HIV 
prevention (e.g., PreP, TasP) that reduce their intentions to use condoms which are 
not adequately measured in our study. The ambivalence indicated in our intention 
measure may be a consequence of intention being a variable that changes for MSM 
depending on these variables that a sexual partner and context introduce to a sex 
act, and may be subject to fluctuation.  
Appeal of study 
The disappointing participant retention rate raises some questions as to the 
appeal of the study. While attrition rates in internet based interventions are often high 
(Eysenbach, 2005), our attrition rate exceeding 60% is higher than the 40-50% 
typical of internet based studies (Bennett & Glasgow, 2009). This also is in contrast 
to studies that have found improved intervention success with “push” reminders like 
the emails used (Bennett & Glasgow, 2009). Given the low intention ratings for 
intention to use condoms, it is possible that participants did not deem the 
intervention relevant and became disengaged. Further evidence for this explanation 
might be seen in the lack of “read receipts” for the implementation intention reminder 
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emails. The addition of an assessment of the acceptability of the intervention may 
have better clarified the reasons for this 
Limitations 
The most obvious limitation of study 2 is the high attrition rate and consequent 
lack of power. This restricted the ability to perform a meaningful intention to treat 
analysis, and to reliably interpret the interaction of the effect of time and condition on 
condom use, or the main effects of time or condition on condom use. 
Those choosing to take part in the study were likely to be motivated and 
organised, and those who completed the intervention were likely to be the most 
highly motivated of those and therefore not be representative of the wider population. 
It might be assumed that those that completed the intervention would therefore have 
been the most likely to have made precise and complete implementation intentions 
and therefore showed the greatest improvement. It is possible that the intervention 
did not work as those that completed follow up are engaging in alternative forms of 
HIV prevention other than condoms. Without a measure of the risk reduction 
methods that participants have engaged in, this is not possible to assess. 
The weekly email reminders of participants’ implementation intentions also 
had the potential to confound our results as they are essentially a self-monitoring 
technique. Therefore, this included two interventions concurrently before assessing 
the implementation intentions intervention alone. The best measure of the efficacy of 
the intervention would have been to omit the email reminders entirely, or to cease 
sending them after a period of time which was then followed by a period of time with 
no reminders.   
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Conclusion 
The limitations imposed on this study by the small number of participants 
made conclusions regarding the utility of implementation intentions in increasing 
condom use among a sample of MSM difficult. The poor quality of the 
implementation intentions suggests that condom use may be a complex behaviour 
that is difficult to plan for and/or the intervention itself is too complex when 
attempting to account for the multiple sexual contexts and sexual partners that may 
apply to this sample of MSM. The low endorsement of intention to use condoms 
could explain why the intervention did not result in behavioural change, as 
participants were not motivated to use condoms to begin with. Therefore an 
intervention such as implementation intentions that aims to improve the concordance 
between intention and behaviour may be considered less likely to result in behaviour 
change. In order to better assess the utility of implementation intentions in increasing 
condom use among MSM, a larger sample size is necessary.  
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Chapter 5: General Discussion 
Aims 
The aim of the present research was to assess the utility of the TPB in 
explaining condom use among MSM via meta-analytic review, and through an online 
study that tested the purported construct associations within the TPB for condom 
accessing, carrying, negotiating, use, and disposal behaviours, among adult MSM. 
An additional intervention study was also conducted to assess whether an 
implementation intentions intervention could increase condom use. 
Summary of the Main Findings 
As predicted, the meta-analytic review of the literature revealed robust 
associations between the TPB variables when applied to condom use among MSM. 
Significant moderate to strong effect sizes were found for all construct relationships. 
The type of behavioural measure used (retrospective or prospective) was not found 
to moderate the relationships between PBC and behaviour, or intention and 
behaviour. However, this may be a consequence of the small number of data sets 
available for review, with six of the eight included studies employing retrospective 
designs. The small number of datasets also restricted the ability to meaningfully 
assess other potential moderators. That only eight datasets were appropriate for 
review indicates that studies which examine the TPB as it applies to condom use 
among MSM are scarce. 
In testing the purported associations of the TPB model in the cross-sectional 
study, weaknesses in the definitions of condom negotiating and disposal behaviours 
  97 
became apparent and were removed from further analyses. This study was subject 
to low power and produced inconsistent results across intention and behaviour 
between the condom behaviours, both in terms of the extent of variance explained 
by the TPB, and in the relative contributions of the TPB constructs to intention and 
behaviour. In all regression analyses on intention and behaviour, one or more TPB 
constructs failed to make significant independent contributions. In all analyses PBC 
failed to make significant independent contributions to either intention or behaviour. 
Therefore, the hypothesis that all purported construct relationships in the TPB would 
be significant when assessing condom accessing, carrying, and use intentions and 
behaviours among MSM was not fully supported. Nonetheless, intention was 
consistently associated with behaviour in all analyses and the greatest extent of 
variance accounted for in intention and behaviour across the condom behaviours 
was for condom use. A post-hoc analysis revealed that the condom preparatory 
behaviours, accessing and carrying condoms, partially mediated the relationship 
between condom use intention and behaviour.  
The high attrition rate of the intervention study meant that the study was 
under-powered, and impeded the ability to conduct all proposed analyses. 
Consequently, the reported analyses focused on the influence of implementation 
intentions on condom use behaviour. The interaction between condition and time on 
condom use behaviour, and main effects of time and condition on condom use 
behaviour were all non-significant.   
Implications 
The current research presents mixed evidence as to the utility of the TPB in 
explaining condom behaviours among MSM. Consistent with previous research 
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(Albarracin et al., 2001), the meta-analysis provided support for the purported TPB 
construct associations for condom use behaviour, from studies that largely used 
robust longitudinal designs. However, unlike the Albarracin et al. (2001) meta-
analysis which assessed the utility of the TPB in explaining condom use among the 
general population, the current meta-analysis found that PBC was significantly 
associated with condom use behaviour, providing additional support for the model in 
explaining condom use among MSM.  
As suggested by Ajzen (2014), the strength of the relationships between the 
TPB variables is likely to differ depending on the behaviour and population in 
question. Where other meta-analytic reviews have included studies regarding a wide 
range of behaviours and/or populations (Albarracin et al., 2001; Hardeman et al., 
2002; McEachan et al., 2011), the current meta-analysis, albeit a small number of 
datasets, found that the TPB is a good model for a specific behaviour, condom use, 
among a specific population, MSM. Insight into potential moderators of condom use 
behaviour was limited due to the small number of studies appropriate for meta-
analysis. That there are such a small number of TPB-based condom use studies 
among MSM is surprising given the significant over-representation in HIV infection, 
and continuing HIV infection rates among MSM populations. Further tests of the TPB 
specifically among MSM populations are needed to validate the findings of the 
current meta-analysis and develop population specific interventions.  
In contrast to the findings of the meta-analysis, the predictive study found 
inconsistency in the extent of variance accounted for by the TPB in intention and 
behaviour, and in the relative contributions of the TPB variables to intention and 
behaviour, across all measured behaviours. This did not support the hypothesis that 
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the purported associations between the TPB constructs would all be significant. 
However, the validity of the results of this study was impacted by the limited sample 
size and consequent low statistical power of the analyses. A larger sample size is 
recommended to produce more statistically sound data and to better determine the 
suitability of the TPB as a model with which to explore condom use among MSM.   
 Apparent weaknesses in the definitions of the condom behaviours and in the 
operationalisation of the TPB variables within this study were also apparent and 
drew attention to the difficulties involved in examining condom preparatory and use 
behaviours. Condom preparatory behaviours may be enacted by a sexual partner or 
supplied by the context, therefore deeming them unnecessary to engage in condom 
use. As such, the definitions of the preparatory behaviours may have been improved 
by determining first whether or not participants’ deemed them necessary, and/or 
specifying situations where condoms would not already be supplied. Unlike 
preparatory behaviours which may be carried out by an individual, condom use is 
necessarily dyadic. Despite this, the TPB items omitted any consideration of the 
influences of the sexual partner which likely accounts for some of the variance in 
intention and behaviour.     
That we are applying individual level variables to preparatory behaviours that 
may be carried out by a sexual partner (or supplied by the context), and to condom 
use which is by nature dyadic, is problematic for any theory that focuses on 
individual level variables. Sexual partner variables such as HIV status, relationship 
status, negotiated risk reduction strategies, and intimacy (Begley et al., 2009; Golub, 
Starks, Payton, & Parsons, 2012; Mao et al., 2006; Prestage et al., 2005; Wilson et 
al., 2010) are known to influence condom use decisions among MSM. This indicates 
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that each sexual partner has the potential to influence the decision making 
processes that determine sexual risk behaviours in a different manner. Despite this 
we most frequently on ask participants individual level variable questions implying 
that they alone will explain each sexual act with multiple partners, and in multiple 
contexts, in the same manner. The best understanding of sexual risk, which 
necessitates the participation of another person, will necessarily include variables 
pertinent to the sexual partner. This explanation may also be relevant where condom 
use interventions are concerned.  
Reviews of health behaviour interventions, such as Gollwitzer and Sheeran’s 
(2006) meta-analytic review of implementation intentions, include a wide variety of 
populations, and behaviours of which most can be carried out by an individual. In 
applying such interventions to sexual behaviours we assume that they are subject to 
the same or similar factors as health behaviours that may be completed by an 
individual, and omit the dyadic considerations and sexual partner variables (e.g., HIV 
status, relationship status) specifically known to influence condom behaviours 
among MSM. Interventions that aim to increase condom behaviour among MSM 
would be better informed by research that considers how the variables unique to 
dyadic behaviours influence the efficacy of such interventions.  
Consistent with the findings of many studies using health behaviour theories 
(McEachan et al., 2011; Sheeran, 2002), the assessment of the TPB associations in 
explaining condom behaviours found intention to have the strongest and most 
consistent association with behaviour. While the high attrition rate of our 
implementation intervention study restricted our ability to make conclusions as to its 
utility in increasing condom use, one useful finding was that intentions to use 
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condoms were relatively low across both studies indicating that participants were on 
average, ambivalent in their intentions to use condoms. Although the ratings of 
intention to use condoms may have increased with a larger sample size and more 
variability, that the intervention which aimed to increase the concordance between 
intention and behaviour, did not increase condom use may not be surprising, 
considering the relatively low intentions. Before selecting (or designing) an 
intervention that aims to increase intentions to use condoms it is necessary to better 
understand the factors that determined the low intention. A larger sample would 
provide more statistically sound results in determining the strength of the TPB 
constructs in explaining condom use intentions. However, future studies may also 
benefit from the addition of known moderators of condom use decisions and/or an 
elicitation study from MSM populations regarding sexual risk decision making.  
Conclusion 
The climate of HIV prevention is rapidly changing with the increasing 
availability of ART-based prevention methods in addition to condom use. This is 
particularly relevant for MSM, a population for which HIV infection rates continue and 
in which they are vastly over-represented, and in in which condom use is decreasing. 
In attempting to better understand the processes involved in sexual risk decision 
making among MSM, this thesis has assessed the utility of the TPB in explaining 
condom preparatory and use behaviours among an MSM population.  
The meta-analysis provided the strongest evidence in favour of the TPB, 
finding that the construct associations are robust and that it is a good model with 
which to understand the processes involved in condom use among MSM. However, 
the meta-analysis found high heterogeneity between studies indicating that 
  102 
moderators external to the TPB were influencing the TPB associations, yet the small 
number of studies available for review restricted the ability to conduct meaningful 
moderator analyses.   
The cross-sectional study examining the TPB associations was hindered by 
the low sample size and consequent low statistical power of the analyses. However, 
it did find consistent support the intention-behaviour relationship across the condom 
use behaviours. The implementation intentions intervention was also subject to low 
power, limiting the interpretation of the resulting data. In conclusion, the results of 
this thesis indicate that further studies of the TPB as it applies to condom use among 
MSM, which use robust methodology and have sufficient sample size, are necessary 
to better understand the utility of the TPB in explaining condom use among MSM.   
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Table 11. Description of the sample of studies and datasets included in the meta-analysis 
Study Location Type of behaviour 
Type of 
partner 
N Mean age 
Other sample 
characteristics 
Retrospective or 
Prospective 
Boldero, Sanitioso, & 
Brain (1999) 
Australia 
5 AIDS preventative 
behaviours combined 
(includes condom use) 
- 90 29.6 Asian Australian Retrospective 
De Vroome, Stroebe, 
Sandfort, De Wit, Van 
Griensven (2000) 
Netherlands 
 
Condom use 
 
Casual and 
Steady 
Partners 
242 42.75 
 
Prospective 
De Wit, Stroebe, De 
Vroome, Sandfort, 
Van Griensven (2000) 
Netherlands Condom use 
Casual and 
Steady 
Partners 
100 44.6 
 
Prospective 
Franssens, Hospers, 
Kok (2009) 
Netherlands Condom use 
Casual 
Partners 
181 18.9 
 
Prospective 
Godin, Savard, Kok, 
Fortin, Boyer (1996) 
Canada Condom use 
 
96 35.8 HIV + Prospective 
Rosario, Mahler, 
Hunter, Gwadz (1999) 
USA 
Unprotected anal and oral 
sex combined  
80 18.3 
 
Retrospective 
Rye, Fisher, Fisher 
(2001) 
USA 
11 safer sex behaviours 
including condom use  
126 - 
 
Prospective 
Schutz, Godin, Kok, 
Vezina-Im, Naccache, 
Otis, et al., (2011) 
Canada Condom use 
 
237 42.5 
 
Prospective 
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Paola Spagnoli <Paola.Spagnoli@SESIAHS.HEALTH.NSW.GOV.AU> 
Wed 18/12/2013 12:56 PM 
Inbox 
To: 
Benjamin Andrew;  
HREC ref no: 13/108 (HREC/13/POWH/268)  
Title: Using implementation intentions to increase safe sex practices among an Australian sample 
of men who have sex with men 
  
Dear Ben 
  
Please find below an extract from the minutes of the HREC Executive Committee meeting on 16 
December 2013. 
This feedback relates to the Committee’s consideration of your amendment request dated 1 
December 2013. 
  
IMPORTANT 
The Executive Officer requests your response to each point in an email 
to RSOSESLHD@SESIAHS.HEALTH.NSW.GOV.AU 
Please include the relevant point at the head of each response. 
Please provide any updated documents in both tracked changes format and a clean copy. 
Please include the version number, date and page number (eg Page 1 of 2) in the footer of all 
documents. 
Please quote the above HREC ref no in all correspondence. 
  
1. “The study reference number quoted in the PIS&CF is incorrect; at sections 7 and 13 
please amend from 13/08 to 13/108. 
2. The Committee commends the investigator for taking the initiative to include the 24h 
PEP hotline in the PIS&CF and requests that the hotline phone number mnemonic is 
also included ie 1800 PEP NOW. 
3. The calendar provided is for 6 months – the instructions should explain the reason 
for  this is since only 3 months of sexual activity data are requested, and how the 
participant should use the calendar. 
4. As data is to be recorded in a per week format, ideally the calendar should be clearly 
divided into weeks for this purpose, with sufficient space for the requested 
information to be written. ” 
  
Please accept this email as formal correspondence; a letter from the HREC can be sent on request. 
  
  
Kind regards 
Paola Spagnoli 
Administration Officer 
Research Support Office 
South Eastern Sydney Local Health District 
Prince of Wales Hospital 
G71 East Wing, Edmund Blacket Building 
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Cnr High & Avoca Streets 
Randwick, NSW, 2031 
  
Ph: 9382 3587 
Fax: 9382 2813 
Website: http://www.seslhd.health.nsw.gov.au/POWH/researchsupport/default.asp 
Benjamin Andrew 
Mon 13/01/2014 12:14 PM 
Sent Items 
To: 
RSOSESLHD@sesiahs.health.nsw.gov.au;  
HREC number 13/108 – Title: Using implementation intentions to increase safe sex practices 
among an Australian sample of men who have sex with men 
 
To Whom it May Concern, 
 
This email refers to the Committee's considerations regarding an amendment request regarding the 
above project on 16 December 2013. Our response to each point of the Committee's feedback is 
outlined below: 
1. The study reference number quoted in the PIS&CF is incorrect; at sections 7 and 13 please 
amend from 13/08 to 13/108.  
Our apologies for this error – this has been amended as requested. 
2. The Committee commends the investigator for taking the initiative to include the 24h PEP 
hotline in the PIS&CF and requests that the hotline phone number mnemonic is also included 
ie 1800 PEP NOW. 
The mnemonic has been added as requested. 
  
3. The calendar provided is for 6 months – the instructions should explain the reason for  this is 
since only 3 months of sexual activity data are requested, and how the participant should use 
the calendar.Information stating that a 6-month calendar is provided in order to account for 
participants initiating the study at different dates.  
 
It is also clarified that while a 6-month calendar is provided that participants are only asked to 
provide information regarding the past 3 months' sexual activity.  
Information clarifying that the calendar is to be used as a guide to assist recall of sexual 
activity is provided 
An example of how to complete the questions regarding sexual activity is also provided to 
assist understanding of the instructions. 
  
4. As data is to be recorded in a per week format, ideally the calendar should be clearly divided 
into weeks for this purpose, with sufficient space for the requested information to be written.  
 The questions regarding the past three months sexual activity is provided in the form of a table which 
is divided into the past twelve weeks. It has separate spaces to ask for the total number of sexual 
partners, protected receptive anal intercourse, unprotected receptive anal intercourse, protected 
insertive anal intercourse, and unprotected receptive anal intercourse. A space is also provided for 
participants to add notes which may assist with recall. 
  
Ben Andrew | Registered Provisional Psychologist 
Doctor of Clinical Psychology / Master of Science (candidate) 
 141 
 
School of Psychology | Faculty of Science 
THE UNIVERSITY OF SYDNEY 
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The Albion Centre, 150 Albion Street, Surry Hills NSW 2010 
 
PARTICIPANT / INFORMATION SHEET AND CONSENT FORM 
 
CLINICAL TRIAL 
 
Using implementation intentions to increase safe sex practices among an Australian 
sample of men who have sex with men 
 
 
Invitation 
You are invited to participate in a research study into condom use among men who have sex 
with men (MSM).  
 
The study is being conducted by Ben Andrew and will form the basis of a Master of Science 
thesis at The University of Sydney under the supervision of Dr Barbara Mullan (Senior 
Lecturer at the University of Sydney), and Professor John de Wit (Director of the National 
Centre in HIV Social Research). 
 
Before you decide whether or not you wish to participate in this study, it is important for you 
to understand why the research is being done and what it will involve. Please take the time 
to read the following information carefully and discuss it with others if you wish. 
 
Unprotected sex poses a risk of infection with HIV and other sexually transmitted infections 
(STI). Unprotected anal sex poses the highest risk of HIV and STI infection. Condoms 
remain the best form of protection against HIV and STI infection.  
 
If you think you have been exposed to HIV, a drug known as PEP (post-exposure 
prophylaxis) may prevent you becoming infected – if you act quickly. You can access PEP at 
a sexual health centre or in the accident and emergency sections of most hospitals (open 24 
hours). You may also wish to call the 24-hour PEP Hotline on 1800 PEP NOW (1800 737 
669) (inside NSW).  
 Participant Information Sheet [Version 4] [1 January 2014]  174 
 
 
1. What is the purpose of this study? 
The purpose is to investigate what men who have sex with men think about various condom 
use behaviours such as accessing and using condoms, about their condom use practices 
and condom use planning. It also aims to see if there are any differences between HIV 
negative and HIV positive men in how they respond to these questions, and to see whether 
planning for condom use, and planning ability in general has any effect on future condom 
use. 
 
 
2. Why have I been invited to participate in this study? 
You are eligible to participate in this study because you may be accessing healthcare, 
attending venues, or using phone applications or internet sites that are frequented by adult 
men who have sex with men. If you are an adult male that has sex with men, then you are 
eligible to participate in this study. 
 
 
3. What if I don’t want to take part in this study, or if I want to withdraw later? 
Participation in this study is voluntary. It is completely up to you whether or not you 
participate. If you decide not to participate you will not be penalised in any way. 
  
 
New information about the treatment being studied may become available during the course 
of the study. You will be kept informed of any significant new findings that may affect your 
willingness to continue in the study. 
 
If you wish to withdraw from the study once it has started, you can do so at any time without 
having to give a reason. However, it may not be possible to withdraw your data from the 
study results if these have already had your identifying details removed. 
 
 
4. What does this study involve? 
This study will ask you to think about condoms, about your condom use practices and that of 
your peers, your HIV status and viral load, the HIV status of your sexual partners, and HIV 
antiretroviral drugs. All of these questions will be answered online. You will also be invited to 
complete the same survey three months later, and will be asked to provide an email in order 
to do this. These questions should take roughly 20 minutes to complete.  
 
You may also be asked to describe when, where, and how you might plan to use condoms in 
the future if you intend to do so. You will be sent an email simply reminding you of this plan 
once per week. 
 
Alternatively, you may be invited to regularly practice a computer task over a 3 month period. 
This task is called “The Tower of Hanoi” and requires you to shift discs between pegs in a 
planned and organised way. If you are asked to complete the “Tower of Hanoi” planning 
task, you will be asked to attempt this task four times per week online for 10-15 minutes. 
 
It is possible that you will not be required to do either of these tasks and will simply be 
contacted again in 3 months time and asked the same questions as in the initial 
questionnaire.  
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The process of allocation is known as a “randomised trial”. As researchers sometimes don’t 
know which task will be effect change the most, comparisons need to be made between the 
different tasks. To do this, study participants are put into groups and given the different 
tasks, and the results are compared to see whether one treatment is better. To ensure the 
groups are similar to start with, a computer allocates each study participant into a group 
randomly, like the flip of a coin. Neither the researcher nor the study participant can decide 
which treatment the participant receives.  
 
 
Your email address will be attached to a participant number and kept on a list which will be 
stored securely and destroyed when the study is complete. You are not required to provide 
your name or address. All information is kept strictly confidential. The questionnaires should 
take approximately 20 minutes to complete. You will be asked to complete these twice: once 
at the beginning of the study, and again 3 months later.  
 
If you agree to participate in this study, you will be asked to provide consent online by 
checking a box acknowledging this.  
 
This study will be conducted over twelve months. 
 
 
 
5. How is this study being paid for? 
The study is being conducted as part of a Master of Science degree by Ben Andrew at The 
University of Sydney. Any costs incurred in carrying out the study will be covered by the 
university. No duality or conflict of interest has been identified by any of the investigators 
involved in this project. No money is paid directly to individual researchers. 
 
 
6. Are there risks to me in taking part in this study? 
It is possible that some of the questions asked might raise issues that you find difficult to 
deal with. If you experience any distress in participating in this study, please refer to the list 
of the following support services for assistance. 
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Organisation Contact 
Emergency Services: 
The Triple Zero (000) 
service is the quickest 
way to get the right 
emergency service to 
help you. It should be 
used to contact Police, 
Fire or Ambulance 
services in life 
threatening or 
emergency situations. 
 
TEL: 000 
Lifeline 
Lifeline provides 24/7 
crisis support and 
suicide prevention 
services.  
 
TEL: 13 11 14 
Website: http://www.lifeline.org.au/ 
 
Beyondblue 
Beyondblue is a 
bipartisan initiative of 
the Federal, State and 
Territory governments. 
Beyondblue provides a 
confidential 24/7 
support service with 
trained mental health 
professionals. 
 
TEL: 1300 22 4636 
Website: http://www.beyondblue.org.au/ 
Web chat from 4pm to 10pm 
Email service on website. 
The Albion Centre 
The Albion Centre is a 
community based, 
multidisciplinary centre 
dealing exclusively with 
HIV clinical 
management, 
counselling, research, 
prevention and 
education in Australia. 
 
TEL: (02) 9332 9600 
Website:http://www.seslhd.health.nsw.gov.au/TheAlbionCentre/ 
Address: 150 Albion Street, Surry Hills NSW 2010 
 
7. What happens if I suffer injury or complications as a result of the study? 
No injuries or complications are expected as a result of your participation in this study. In the 
unlikely event that this were to occur, please contact the South Eastern Sydney Local Health 
District Human Research Ethics Committee Research Support Office on 02 9382 3587, or 
email ethicsnhn@sesiahs.health.nsw.gov.au and quote HREC 13/108. 
 
 
8. Will I benefit from the study? 
It is possible that if you plan how you might use condoms in the future, or practice the Tower 
of Hanoi Task regularly that you might increase the frequency of your condom use.  
 
 
9. Will taking part in this study cost me anything, and will I be paid? 
Participation in this study will not cost you anything. No reimbursement is provided for your 
participation in this study, monetary or otherwise.  
 
 
 
10. How will my confidentiality be protected? 
Of the people involved in the study, only Ben Andrew and Dr Barbara Mullan will have 
access to the answers you provide and to your email address. The email address you 
provide is not expected to identify you, however you may wish to provide an email that does 
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not contain your name. Any information that is collected about you in connection with this 
study will remain confidential and will be disclosed only with your permission, or except as 
required by law. Only the researchers named above will have access to the information that 
you provide and results that will be held securely at The University of Sydney. 
11. What happens with the results? 
If you give us your permission by providing your consent to participate in the study, we plan 
to discuss/publish the results within the Master of Science thesis, in peer-reviewed journals, 
and via presentations at academic conferences or other professional forums.   The purpose 
of sharing this information is to add to the literature and knowledge regarding the sexual 
practices and beliefs of men who have sex with men. 
 
In any publication, information will be provided in such a way that you cannot be identified. 
Results of the study will be provided to you via your provided email, if you wish. 
 
 
12. What should I do if I want to discuss this study further before I decide? 
When you have read this information, you may contact the researcher Ben Andrew via email 
to discuss it with you and any queries you may have. If you would like to know more at any 
stage, please do not hesitate to contact him on band3675@uni.sydney.edu.au 
 
 
13. Who should I contact if I have concerns about the conduct of this study? 
This study has been approved by the South Eastern Sydney Local Health District Human 
Research Ethics Committee. Any person with concerns or complaints about the conduct of 
this study should contact the Research Support Office which is nominated to receive 
complaints from research participants. You should contact them on 02 9382 3587, or email 
ethicsnhn@sesiahs.health.nsw.gov.au and quote HREC 13/108. 
 
The conduct of this study at The University of Sydney has been authorised by the Human 
Research Ethics Committee at the university. Any person with concerns or complaints about 
the conduct of this study may also contact The Manager, Human Ethics Administration, 
University of Sydney on +61 2 8627 8176 (Telephone); +61 2 8627 8177 (Facsimile) or 
ro.humanethics@sydney.edu.au (Email).  
 
 
 
Thank you for taking the time to consider this study. 
If you wish to take part in it, please do so by checking the box that provides consent below. 
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This study regarding sex and condoms among men who have sex with men is part of a 
master of science project. The study is run collaboratively between the University of Sydney, 
The Albion Centre, and the Centre for Social Research in Health. The South Eastern Sydney 
Health District's Human Ethics Committee has granted approval to run the study (reference 
13/108). 
 
The study aims to explore the attitudes, feelings and decision making processes among men 
who have sex with men around condom use, and to see whether making plans to use 
condoms, and reminders of this plan, have any effect on future condom use. The study is 
thought to be important to understanding how decisions to use or not use condoms are 
made in view of the availability or highly affective antiretroviral therapies to suppress HIV 
viral load, and aims to include both HIV positive and HIV negative men who have sex with 
men. The survey is carried out online anonymously, however, an email address is requested 
in order to send reminders of the condom plan for those who complete this task, and to invite 
participants to complete the second phase of the study 3 months later.  
 
To access and consent to taking part in this study please click on the link below: 
 
http://www.psych.usyd.edu.au/student/2014condomstudy 
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